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HE MOON ts so close to us, cos 
T nica speaking, that it) seems at 
first sight as if we should know all 
that there is to know about it. Unfortu 
nately, this is far from being the case. 
\stronomers are still speculating as to 
its origin, and there are many points 
tbout the moon's present physical con 
dition that cleared up. 
What, for the 
patches of whitish “mist” seen from time 
to time, and what are the equally Curious 
dark bands in some of the 
But perhaps the most baffling problem 
of all is that of the origin of the surlace 


Sharply divided 


remain to be 


Instance, are curious 


bright craters? 


features, Opinions are 


upon this point, and there has been a 


ereat deal of argument im recent) vears 


of it strangely heated. 
with the general 


SOOT 
Evervone ts familiar 


the moon: “seas.” mountains, 


features ol 
ridges, gaping Cracks or Clefts, and, most 


SOME LUNAR CRATER PRO 


Parrick Moore, Lunar Section, British Astronomical Association 


6), are ol 
the ice 


November, 1949, 
ereat interest. Others, 
banks of P. Fauth and the coral atolls ot 
D. P. Beard, But the 
whole, there are theories that 
and the 


scope, page 


such as 
fantasies. on 
only 


are 
two 
we need consider, the meteoritic 
volcanic. 

The first of 
craters to the impacts of great meteorites 


these, which attributes the 


upon the lunar surface, was originally 
put forward a century ago by F. von 
Gruithuisen, forgotten for a time, re 


by the English astronomer R.A. 
abandoned | it 


vived 


Proctor (who, however, 


later in his career), and is still in high 
favor with theoretical writers. 


perfect: form, it has been dealt with in 


In its most 


R. B. Baldwin's book, The lace of the 
Moon (1949), which is of immense value 
and a masterpiece of Clear, Concise writ 


ing. Impacts are believed by Dr. Harold 
C. Urey, of the University of Chicago, to 











important of all, the ringed) formations 
that we call craters for want of a better 
name. Phe mountain ranges seem bas 
ically similar to those of the earth, and 


there is little reason to suppose that they 
were formed in anv but the same fashion: 
minor 
the 


neither do the ridges and other 


features give much trouble. It is 
craters which, so far, have not been satis 
factorily accounted for. 

Many theories have been put forward. 
the crystallization” hy 


Engel (Sky Pele 


Some, such as 


pothesis of K. H. and 





FACING PICTURE: This is the sec- 
ond of a series of four sections of the 
1.6-day-old moon, the first of which 
appeared in February. Mare Foecun- 
ditatis is central in the picture, with 
the crater Langrenus, 85 miles in di- 
ameter, lying along its western (left) 
edge. A portion of Mare Crisium is 
seen at the bottom. Other features 
may be identified from the lunar map 
published in January and now avail- 
able as a separate reprint. This pho- 
tograph is enlarged from a_ negative 
taken with the 36-inch Lick refrac- 
tor on June 2, 1938. Lick Observatory 
photograph. 


The Hyginus cleft as a 
craterlet chain. Drawn 
by D. W. G. Arthur for 
the “Journal” of the 
sritish Astronomical 
Association. 


explain such large-scale features as Mare 
Imbrium, as described by him jn the 
January and February issues, this year. 

The first strong point of the meteoritic 
theory is that lunar craters are not in any 
like most terrestrial volcanoes. Fur 
meteorite known 
the Ari 
and These are 


form, 


wa 
thermore, craters are 
the earth: 
Australia, 
much more like 
and explosion pits made by shells and 


regard to 


upon vreat ones in 
zona, Estonia. 
lunar craters in 


bombs are also similar with 
their depth-to-diameter ratios. If we draw 
a graph, plotting depth against diameter, 
the lunar craters, terrestrial meteorite 
craters, and explosion. pits will all lie 


along a smooth curve. 





The crater chain of 
Vogel, drawn by D. 
W. G. Arthur, extends 
across 1/50 of — the 
moon’s disk. South is 
upward. From _ the 
“Journal” of the British 
Astronomical — Associa- 
tion, 



























These drawings of summit craterlets 
are by the author, from observations 
at Meudon. Left to right are shown 
the central peak of Burg, two peaks 
Archimedes, and the central 
peak of Alpetragius. 


east of 


none of these 


Unluckily, 


S quite so strong as 


strong pornts 
made out 


the 


is often 


seriously suggested by vol 


the 


It is not 
that 


volcanoes; they are 


craters are true 
likely to be 


told, 


Canists lunar 
sub 


there 


more 


sidence products, we are and 


are similar features on our own planet. 


Erosion may have destroved evidence of 


other such terrestrial craters, and in any 


case even the meteorite craters are rare 
on the earth. 

The 
relation is that explosions taking place 
the 


ie along the same 


answer to the depth-to-diameter 
ground also produce craters 
the 


lunat 


below 
that curve: 
curve may that 

craters were formed by some fairly violent 
any 


thus 
the 


mean only 


process—which is obvious enough 
Way. 

The meteoritic 
able with regard to the distribution olf 


at random: there 


theory is also vulner 


the craters, which is not 


are pairs, double craters aplenty, and 
large numbers of chains of  craterlets 
whose walls are in contact. Sometimes 


the adjacent walls are actually destroyed, 
and it is not easy to tell the crater chain 
from a cleft. D. W. G. Arthur 
fully with this problem (Journal of the 


has dealt 


British Astronomical Association, 60, 6 
and 162, 1950). 

Fven some great’ walled plains fall 
into well-marked lines. One such line 


consists of six vast formations from Ptole 
maeus to Walter: the great 
western chain from 
edes, and there are many more. 


another is 
Furnerius to Cleom 
Baldwin 


admitted a volcanic origin for the tiny 
craterlets in chains, but it is significant 
that these are, individually, just like 


any other craterlets, so that it seems very 
unlikely that they had an origin which 
was fundamentally different. 

Moreover, hilltop or summit craterlets 
are found the mountains, 
both on the central peaks of large fon 
According 


on tops of 


mations and on isolated hills. 
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In this portion of a Mount Wilson Observatory photograph, the western edge of Mare Nubium is seen bordered by the 
central chains of large craters marked by Mr. Moore on his diagram. The Straight Wall is in the center of the picture. 


teormtuc theory, these are 


On 


to the me mere 


chance hits this basis, about 15 


summit craterlets should be known, which 


fitted in well enough with observation 

until recently 
Within the 

kins and I 


lunar observations 


Wil 


CNLCHISIVE 


vast five vears, HE. P 
| 
carried out 


with the 


have 
large st re 
S-ainch of the 

Paris. (This 
which 1 \l 
work.) Be 


dozens. of 


lractor in 
Meudon 
is the 


\ntoniadi 


Europe, the 
Observatory, near 
instrument with 


did 


us we 


most of his 


tween have recordes 


new summit craterlets, and it is safe to 


S 


SS 


BAILLY 


O 
0 


WALTER 
CHAIN 
THEOPHILUS 
CHAIN 


CHAIN 


0 Ce) Qo PTOLEMAEUS 
0 8 


? 


w TERN 
AIN 


MARE 
CRIS/UM 
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Within the mare are some ghost craters. 


they are really 


that 


sav that quite) Common, 


but so minute they need apertures 


not available to most observers. A) sinele 


summit: craterlet is always central on its 
craterlets. as 


Alpe 


svimmetricalls 


mountain: if there are two 
on the top of the central peak of 
tragius, they are 
We can 
Chance hits completely, and on the meteor 


these 


placed 
therefore dismiss the idea ol 


theory summit: craterlets scem = very 
hard to explain 

In general, it appears that the meteor 
ith theory os supported mostly by those 
have little 


who practical experience in 


The tendency of large 

lunar craters to form 

well-marked chains is 

indicated in’ this dia- 

) gram by Mr. Moore. 
GRIMALDI JM |e Tf the craters had been 
CHAIN formed by meteoritic 
impacts, their arrange- 

ment should be more- 

or-less random. 


Is not ¢ nouch 


lunar observing study of photo 


graphs, by itself But is 
the volcanic theory 

I he old 
Nasmyvth 
that the 
spraying material from a central volcano 
fatal 
but other volcanic theories have been put 
Some 
outlined = in 
VIoon. 19535 


It seems to me 


any more plausible: 
idea ol 


held 
built up by 


fountain” 
I876 


“volcan 


and Carpenter in 


crater walls were 


This explanation has weaknesses 


forward ideas have been 


Guide to the 


recent 
THN book 


millions 
earth stll 


that 
while the 
life, the 
more-or-less solid) crust 

hot lava \t 
weak point, lava would tend to force its 
the feed 


betore whole area 


upon 
millions of vears ago 
lacked any 

had a 


Ining a laver of viscous 


form ol moon must 


have OVE! 
aun 
form oa 


wav through 


pipe 


would hoe 


crust lo 
and long thre 


lifted by an uprush of 


gas 
forming a dome 
It the 


there 


pressure relaxed at this point 


would be no further development 


and the dome would remain as evidence 


ola 
Many 
upon the 


crater that never properly formed 
this kind 


today. But 


domes ol can be seen 


Moon usually sO 


would be forced through 
pipe that. the 


would fall abruptly 


much 
the feed 


out 


gals 
pressure below 
sub 


This 


melting 


and the dome 
suddenness 


hot 


side with comparative 


would lower it into the lava 


the skin of the old dome. 
After this had happened several times 


there would be a depression with walls 


high above the interier but low above 


walls would 


hills 


the outer Country: the inner 


be terraced, and minor craters and 





would spring up on the congealing floor. 
Otten the 
feed pipe would build up a central cle 


dying ejections trom the old 


vation, though in other cases a final phase 
of remelting would destroy all the fea 
tures of the floor, 

maria, the 
Mare 


simply 


On this theory, some of the 
circulat such as 
Nave 


the shapeless, patchier seas 


well-defined, Ones 


Cristum and lhnbritun, are 


Yiant Craters 


are mere lava overiiows trom the ercat 


dome Collapses Cratcrs formed on the 


seas before the surfaces properly solidi 
fied again, such as the famous \rchimedes 
had then thes 
could othe 
older 
appeal 

Gradually 


floors remelted betore 


attain much depth. while 


craters were overwhelmed and now 


only as ghost rings 


uplilts ana Collapses Lye 


came smaller and tewer as) the inner 


So much material was 
that 
with the for 


energy died down 


withdrawn from beneath the crust 
the whole crust: crumpled 
mation of mountains far higher relatively 
those of the earth. Finally. when 
ol the 
Calne explosions from the peaks Ol sore 
ol the 


the long streamers of ash called rays 


than 


most activity was atan end, there 


still-living craters. which scattered 


There are a few other features that 


Wargentin, the “plateau” crater, ap- 
pears to have been filled by a flow of 
lava welling up from beneath. This 
rather idealized representation is from 
Nasmyth and Carpenter, “The Moon,” 
of 1876. 
can be explained by volcanism on the 
moon much more easily than by impact. 
lava-filled 
But 


such as” the crater 


Wargentin. 


Curious 
known as weaknesses 
still 
The 
well. One day, when men land upon the 
rocks 
then, we 


falls 


have 


remain in any theory, in plenty. 


queen of night: guards her secrets 
desolate lunar 


Until 
\cteorite 


moon, the barren, 


may tell us their story. 


must keep open minds. 


and volcanic activity. may both 


plaved their part in molding the moon 


Amateurs to Observe Satellites 


MATEUR 
then 
the first 


ASTRONOMERS 
work cut out for 
satellite of the 


have 
them when 
artificial 
earth is launched sometime during the 
1957-58) International Geophysical Year. 


Then 


ens with simple equipment will be 


experience in observing the heay 
very 
Valuable in aiding astronomers to keep 


Visual track of what may prove to be a 
quite elusive celestial object 

Phe optical satellite-tracking program 
has been assigned to the Smithsonian 
Observetory, Cambridge 
Mass... by the National \cademy of Sci 
ences. The associate director of the proj 
ect, Dr: [. AW. Eiynek co-ordinate 
the program. Ele has designated the Xs 
\sso 


Observers, the 


\strophysical 


will 


tronomical League, the American 
ciation of Variable Star 
Western Amateur Astronomers, 


International 


and the 


\stronautical Federation 


as Collaborating avencies for sat llite ob 


servations by nonprofessional observers 


\ communications network, probably 


with the aid of amateur radio operators 


will be established for the transmission 


ol observations as soon as they are mace 


by the same means observers will receive 


direct, information on predicted satel 


lite positions and optimum observing 


times. S/ 
lish 


methods 


ind Telescope expects to pub 


data on observing equipment and 


and on standardized 


\daptiation ol 


re porting 


prom dures wicle ane le 


instruments already ama 


rich-fheld 


posse ssed by 


teurs, such as binoculars and 


telescopes, will be iMportant 
wish to be 


make 


astro 


\mateu who 


satellite 


ISLPONOMETS 
should 
local 
through one of the 
\stro 


ofhcral observers 


application through then 


nomical societies, o1 


above-named organizations I he 


nomical League satel 
lite-trackineg program 
G. R. Wrieht. Silver 
Chairman. Other members are bE. A 
Halbach, Milwaukee, Wis KR. Re Ea 
Pelle. Meadville, Pa. C. H. LeRoy, Pitts 
bureh, Pa.. and R. C. Maae. Sedalia, Mo 
talk before the Institute of Nero 
Sciences in| New York City. on 
25th; Dr. Fred | Whipple 
director of the Smithsonian Astrophysical 
that there 


telescopes at 120 on 


has appointed a 
COMMITTEE with 
Spring. Md as 


Ina 
nautical 
January 
would be 


Observatory, said 


specially designed 
more strategically selected places around 
the world, for precise tracking and tim 
stations, how 


data 


ine ol the satellites. “Lhese 


ever, cannot beein to gather until 
the initial path of the satellite has been 
Nor 
tremely rapid orbital changes during the 
the satellite’s flight. 


observations of the 


plotted. can thev follow the ex 
last hours of 

“The first 
lites after 
the satellites spiral to earth will be the 
Whipple 


“\ world-wide corps of sky watchers will 


satel 
launching and the last before 


most important,” Di said. 


be needed for this purpose. Phe impor 


tance of amateur astronomers in the pro] 
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ect can hardly be overestimated, and the 
entire satellite project otters sky watchers 
an unparalleled Opportunity to be ol 


significant service to science 


Although 


with 


each satellite will be fitted 


radio | transmitting apparatus cle 


signed to facilitate radio tracking, such 


equipment may not Withstand the stresses 
of the flight up to the orbit. TL the 


fails, th 


Paco 


equipment amateur visual ob 


servations may become the oniy means 


of locating it. The observers will) prob 


ably work in groups, using binoculars on 


wide-angle telescopes set to cover ove 
lapping parts ol the central region of the 
sky. I he 
the passing satellite will be at 


dlusk, 


neal ts 


favorable periods lon Spotting 


dawn and 


When a group expecting 


P Issadee 
maintain a COtstant 


stated period each 


venith will 


vieil for a observer 


using his particular stationary instrument 
Phe path of flight relative to the stars 


will be reported to ab area Captain ind 


thence to a central headquarters, where 


it will be combined with other obser 


vations and ted as data ito an electron 


which will calculate the satel 
Them the 
equipped observing stations will go 


\bout 


alone oa 


Compute ! 


lite’s. orbit telescopically 


nto 


operation eight of them will be 


stageered meridian runnine 


through the eastern United States down 


through South America 
I his 


latitudes 


will provide Coverage OVE! the 


between which the satellite ts 
north and 


Patrick 


toward the 


expected LO pass roughly 10 
south. It launched 
Air Force Florida 


southeast at an anele with tl 


will be from 
Base in 
1¢ equa 
tor of about 10 degrees. It will pass into 


back 


tmaximum northerly lati 


the Southern Hemisphere across 


the equatol lo 
tude of some 40 thence south again 
But its path will precess westward as the 
SO-minute 


I here 


satellite flies. so that on each 
round trip it will Cross new places. 
Cire Ol 


Central 


SOTTIC 
States 
America \lrica 

Balkans and the 
Soviet Union 
New Zealand 


area does not include 


lore, it will be located at 


other over the United 
South 
Lurope, the 
Last, 
\sia, 


as It Is, 


southern 
Middle 


castern 


and 


part of the 
\ustralia Large 
all of 
the 42 nations participating in the Inter 
Year, but later 


satellites may fly nearer to the poles than 


and 
this 
national Geophysical 
the first one 

The first satellite is expected to be 30 
and to weigh about 


inches in diameter, 


213 pounds. About hall will be the we ight 


of the metal sphere, the other half that 
ol the 
Its internal 


instruments and radio transmitter. 


temperature Cannot be pre 


dicted, and may from below zero 


to 300° or 400 


range 
Fahrenheit. There is 


probably not much danger of damage 


which are mostly the size 
Othe 


published in- the 


from meteors, 


ot dust details about the 


satellite 


erains 


Wert January 


issue, page 112 


AND Tretrscorpr 203 





NEWS NOTES 


METEORITES 


current 


ORIGIN 
Several 


ol meteorites 


OF 
the 
have been critically ex 
J. Opik in the Jrish Astro 
That 


larger 


theories on origin 


amined by E, 


nomical Journal. meteorites ar 


once body seems 


They 


originated from the interior of planets 


fragments ol a 


beyond doubt. appear to have 


between the sizes of Ceres and the moon, 
and to have been formed under pressures 
The 
meteorites 
the Wid 


meteorites, 


of tens of thousands of atmospheres. 
that 
thus formed 


evidence iron and stony 
from 
iron 


theoretical rate of cooling 


were Comes 


manstatten patte rns ot 


and from the 


of a solid sphere. 
Po explain the breakup of the original 


tidal nor internal 
disruption because of an unstable plane 
The 


according to 


body, neither stresses 
tary core appears to be adequate 
only efficient) mechanism, 
Dr. Opik, is collision with another body. 
He that the 1.500 
kilometer-diameter 
600 kilometers would be sufficient to de 


finds collision of a 


body with another ol 


stroy both, if they were moving at a rela 


tive velocity of only five kilometers per 
The fragments would later co! 


then 


s cond 
lide 


number 


with one another, increasing 


and decreasing their average 


size, thus accounting for masses from 


asteroids down to dust. 
each other's orbits 


Asteroids crossing 


would collide at relative velocities of the 


order of six kilometers per second. In 
the outskirts of the solar system, however, 
breakup by collision is less likely, because 
the relative 
Were Pluto to collide with Neptune, the 
a single body 
with their While 


lisions of small planets are the most likely 


velocities are much lower. 
result would probably be 


combined masses. col 


mechanism to account for meteorites 
such events happened presumably in the 
inner rather than the outer parts of th 


system. 
INTIPROTON DISCOVERED 


negatively 


solar 


The antiproton, a charged 
elementary particle having the same mass 
as the proton, has been discovered ex 
perimentally at the Radiation Laboratory 
Berke 


made by O 
Wiegand, and 


of the University of California in 
ley The discovery 
Chamberlain, FE. Segré, C 
I’. Ypsilantis, with the aid of the Atomic 


Energy Commission’s particle accelerator 


Was 


the bevatron. 

Ever since the theoretically predicted 
called 
positrons) was confirmed in the laboratory 
by «:;..2. 1932, 
the corresponding antiproton has been 


existence of antielectrons (now 


Anderson in detection of 


anticipated. The main reason this parti 
is that it 
nucleus, 


found soonet does 
the 


high-energy 


cle was not 
but is 
Until 


the bevatron was built, bombardments ol 


not occur in atomic 


created by collisions. 


sufhicient energy to produce antiprotons 


were not possible in the laboratory 
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[he experimenters accelerated protons 
billion electron. volts, 
fall on a 


neutron i 


to energies otf 6.2 
allowing the beam to 
target. 


the target, a proton with this high energy 


Copp 1 


On colliding with a 


could spend part of it to produce a pai 
of particles: another proton and an anti 
proton. 
Ot the 
the 
guish between pi-mesons, moving at very 


varied particles ejected trom 


target, the physicists had to) distin 
nearly the speed of light, and antiprotons 
with 75 per cent of this speed. It 
that, the 


one in each 44,000 particles had just the 


Was 


found mingled with mesons, 
right speed for antiprotons. 

Iwo methods tor measuring the speeds 
were used. In the first, particles were ob 
served in) two counters placed 10) feet 
apart, and the time of flight was measured. 
As a check, special Cerenkov 


which 


counters 


were designed, registered only 
particles at a particular speed. 

The newly found particle has the same 
mass as the proton (within five pel cent), 
Since then 
covery in) September, hundreds of anti 


been produced by the 


and a negative charge. dis 


protons have beva 
tron 
I he 


known 


properties ol the 
theoretically in 


antiproton ure 
detail. In 
a vacuum, the particle is stable, but on 


much 


colliding with a proton both particles 


decay into mesons and disappear. Ex 
this 


being carried on. 


annihilation 
\lready 
bursts of energy and matter resulting from 


perimental studies of 
process are 
observed as 


have been 


photographic 


such collisions 


“stars” in emulsions. In 
one ecight-pronged star there were ejected 
five heavy 


particles, either protons on 


alpha particles, and two mesons; neu 
trons probably also emerged, but they 
were not visible. 

With the discovery of the antiproton, 
the existence of still another particle, the 
virtually certain. 


antineutron, becomes 


ELLIPTICAL GALAXIES 


\n investigation of the distribution of 


surface brightness in each of a dozen 
elliptical galaxies has been carried out by 
W. A. the Mount Wilson 


Palomar Observatories. Measurements 


Baum of and 


with modern photoelectric equipment 


indicate that such galaxies are consider 
ably larger than was previously thought: 
Dr. that 
may another with no 


This 


confirmed by photoelectric measurements 


3aum galaxies 


blend 


vacant gaps between them. 


even suggests 


into one 


seems 


of surface brightness in intergalactic re 
gions within the remote cluster of galaxies 
at 9 95™ 19] 


outskirts of an elliptical galaxy make the 


In any case, the tenuous 
assignment of a total magnitude difficult. 

Dr. detail M&7 
in Virgo, a typical bright elliptical con 
Here 


clusters roughly 


3aum has studied in 


taining over 1,000 globular clusters. 


the distribution of the 


IN THE CURRENT JOURNALS 


SOLAR “FACTORY” IN THE PYRI 
NEES, by Daniel Behrman, Science Di 
(reprinted from UNESCO Cow 
February, 1956.) At) Mont-Louis, 
250 feet high in the eastern Pyrenees 
near the Spanish border, zirconia, 
which is used in lining turnaces—and 
other refractory materials—are being 
produced by solar energy at a cost 25 
per cent: lower than that. ot 
tional electric-arc: methods.” 
METEORS, by Fred L. Whipple, Publi 
cations of the Astronomical Society of 
the Pacific, December, 1955. “We can 
class) these meteoritic projectiles ac 
cording to size as follows: micrometeot 
and radio 


vest 


ler), 


COnVeN 


ites, telescopic meteors, 
photographic and visual meteors, fire 
balls, 
falls, 


duce craters. 


MCLCOrILE 
that 
lo complete this dis 


detonating — bolides, 


and. finally, meteorites pro 


cussion, we can bring together radio 


meteors, photographic meteors, — the 


vodiacal light, micrometeorites, Comets 


and corpuscular radiation from th 


sun.” 


GIORDANO BRUNO AND THE IN 
FINT ER UNIVERSE, by Warren Hol 
lister, Griffith Observer, December 
1955. “Born after the death 
ol Copernicus, Bruno died ten) vears 
before the publication ol Srdereus Nun 
clus in which Galileo reported his first 
telescope vet in ia 
this wandering Dominican had greater 
vision than either Copernicus or Gali 


five vears 


discoveries, SETS 


leo.” 
HE NEUTRINO, by Philip Morrison, 
Screntifu Imerican, January, 1956 
“The neutrinos in us and all around 
us come from the deep interior of the 
sun, where they are born in the same 
nuclear reactions that make the sun 
shine.” 
matches the falling-off in surface bright 
the 
tance from its center. 
the 


ness in galaxy with increasing dis 
He concludes that 
distribution of mass should be the 
same as the distribution of the luminosity 
and that the brightness profile of the 
little 


This means that on the average the ap 


galaxy should change with time. 


parent size of an elliptical should be a 


reliable index of distance. Distances 


magnitudes, on the 
trusted. 


based on 
other hand, cannot be 

In M87 the 
clusters 


apparent 
brightnesses of globular 


indicate a distance modulus of 
30.2 magnitudes, corresponding to a tenta 


This 


pres iously ace 


tive distance of 10 million parsecs. 
is roughly four times the 
cepted value. 

Comparing apparent sizes in the Virgo 
cluster with those in more remote clus 
saum infers that the 
150 kilometers 


million 


ters of galaxies, Dr. 
red shift 
per second for 
This 
billion vears for the expanding universe. 

This work was reported in the October, 
1955, issue of the Publications of the As 
Society of the 


increases about 


each parsecs of 


distance. indicates an age of 6.5 


tronomical Pacific. 





? 
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These composite photographs of the galaxy Messier 51 in Canes Venatici were obtained by F. Zwicky with the 200-inch 


telescope at the Palomar Observatory. 


blue detail, the other the structure in vellow light. 


COMPOSITE PHOTOGRAPHS Ol 
THE WHIRLPOOL NEBULA 

\t Mount Wilson and = Palomar Ob 
servatories, Dro Fritz. Zwicky has 
calls 


tography to studies of the distribution of 


been 
ipplying what re malvtical pho 


stars and nebulosity ind other 


His 


News WEG nh 


1) Our Own 
brietly described 


195] 


ealanies work Was 


ina kebruary 
viz. Fie 
sults in the case of the famous Whirlpool 
Messier 3] 
NGC 5195 


discussion of 


page 
now has obtamed excellent re 


nebula and its Companion 


system and has published a 
ons of 
Parcatre 


photog) iphs i Ve 


these im the Pub if 


the Astronomical Society of the 


lwo COMPOST 


produced here Pheyv are made trom a 


pair of plates, one with an ordinary blue 


sensitive emulsion, the other with an 


orthochromatic emulsion exposed through 


a vellow. filter Their exposure times 


have been adyusted so that) correspond 


ing images of O- and Betype (blue-white) 


stars are ol the same size on both pr 


tures The images of orang and rec 


stars are then larger on the vellow plate 


than on the blue one 


Using the proper exposure time, a posi 


The scale is 4.9 seconds of arc per 


Mount Wilson) and 


tive transparency of the vellow plate was 


then made, the resulting white Images olf 


very blue stars being identical in size 


with their black Counterparts on the blue 
left-hand shows 


NCQALIVE I he picture 


this vellow 
When the 


a blue 


the ctlect of superimposing 


positive on the blue negative 


procedure is reversed, with POSTLIVE 


superimposed on the vellow negative, the 
Very 
the lett 
Verv red 
stars are white spots on the left, and black 
Stars ol 


right-hand picture is obtained blue 


black 


but as white spots on the right 


stars appeal as spots on 


on the right intermediate colors 
black 


rings, the relative diameters being a meas 


GIVE spots surrounded by whit 
redness 

that 
Much 


NCLATINE 


ure of blueness o1 


\ glance shows these Composites 


are very different more detail is 


seen ine the blue vellow-positive 


combination. Bright blue stars of Popu 
unevenly along 


The 


which 


lation T are distributed 


the galaxy’s spiral arms irregular 


companion galaxy, across one ol 
the Whirlpools spiral arms extends, is 
smaller ino blue 


On the 


light than in vellow. 
blue POSILIVe vellow negative 
on the other hand, the spiral 


black 


( MTLPOstle . 


ims shown by the images of un 


millimeter. 
Palomat 


The left-hand picture accentuates 
Observatories photographs. 


resolved red stars are very smooth and 


well defined. suggesting a higher degree 


of organization of the fainter Population 


Tred stars than of the blue supergiants 


Whirlpool 
Phe companion appears large in 
this combination, and 
detail 

Zwick 


that different galaxies have 


in othe. | same regions ob the 
Galans 
shows none of the 
left-hand 


however 


structural seen in the 


picture. Dh points out 
different rela 


tive distributions, and that which 


look 


photographs may appear quite 


SOTHE 


almost) identical on single direct 


diferent 


by analytical photography 





Mare h, 


CORRECTION TO NEWS NOTI 
ON DIAMETER OF PLUTO 

\n erro. made i the 

othce of Sky and Te 


wats editorial 


escop CONCCTHING 
the passage of the planet Pluto in: front 
NGC 162 In the News 


Note on page 159, last month, the date ol 


of the galaxy 


Dr. Kordvlewski's pl diction was) given 
1956. whereas the event 
March 25, 1956 
note to this etbect 
half of the 


mating 


as February 25, 


will actually occur on 


\ correction was In 


serted in about February 


edition betore 
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AMERICAN ASTRONOMERS REPORTS 


Here are highlights of some papers presented at the 93rd meeting of the American Astronomical Society 


at Troy, N~Y., 


A Simple Case of Solar Activity 


When the 
minimum 


sun Is just emerging from a 


5 


in its Ll-vear cycle of activity, 


there may occur opportunities to study 


under conditions 
Such a favorable 
August 20th to 

described — by 
McMath 


a single dis 


an active solar region 
of unusual simplicity 
Occasion occurred from 
26th in 1954, 
Helen W. 


Hulbert Observatory. 


and was 
Dodson, of — the 
Only 
turbed region was present, as shown by 
the picture, and analysis of its complex 
phenomena was greatly simplified. 
From 15:00 to 15:10 UT, August 20th, 
a small plage of luminous calcium vapor 
central 
latitude 


was visible 


close to the sun’s 


south 


formed very 


meridian, in about 30 


Three hours later a sunspot 


inside the plage. Magnetic polarity ob 
servations of this sunspot group made at 
Mount Wilson that 


it belonged to the cvcle: 


Observatory showed 


new sunspot 
this was to be expected because of the 
spots high latitude 

During the next days, the calcium plage 
least 31,000 of the 
contoul 
McMath 


com 


vrew in area to at 


solar hemisphere. Photometric 
maps of the 
Hulbert 


pared by D1 


plage, from the 


spectroheliograms, were 


Dodson with geomagnetic 


sunspot, coronal, and solar yvadio flux 


observations made ino many parts of the 
world during the days 

At least 
this 


appeared behind the western edge of the 


Satie 


four flares were observed in 


active region before it finally dis 


sun \pparently, the earth’s ionosphere 
did not undergo disturbances accompany 


ing these flares, but an increase in solar 


radio noise at 200) megacycles seemed 


SKY AND 


in’ November. Complete abstracts will appear in the 
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Six stages in the rapid birth of a dis- 
turbed region on the sun, August 20, 
1954. These are McMath-Hulbert Ob- 
servatory diagrams, based on spectro- 
heliograms taken in calcium light. 


them \t 


radio 


associated with 2.800 mega 


cvcles, however, excess radiation 
visible 
itsell 


four 


followed closely the increase in the 


brightness of the calcium 
The first 


months started on September Ist, 


plag 
geomagnetic storm in 
several 
days after the plage’s limb passage 

All reports from observers of the solar 
corona during this period indicate that 


both the red and green emission lines in 


The — bright’ — calcium 
plage is seen here at 
nearly its maximum 
size, shortly before solar 
rotation carried it out 
of sight. The remain- 
der of the sun’s visible 
surface is remarkably 
free from disturbances. 
McMath- Hulbert Ob 
servatory photograph. 


\stronomical Journal. 


the coronal specttum were especially 
bright in the neighborhood of the active 
region. However, the coronal data were 
not wholly self-consistent, and there were 
also problems in trving to reconcile the 
sunspotarea and radio flux observations 
from different observatories. 

This was a very simple case of solar 
said Dr. Dodson, but the diffi 


culties in analvzing it give some indica 


activity, 


tions of the problem of disentangling th 
varied solar data to be obtained during 
the International Geophysical Year in 
1957-58, when the sun will be near maxi 
cycle and 


in its) Tl-vear 


probably rarely free of several simultane 


mum activity 


ous disturbances. 
The Motion of Venus 


and the Mass of Mercury 


been rede 
IS. Naval 
21 O00 


The orbit of Venus has 
termined by R. Lb. Duncombe, lt 
Observatory, on the basis of over 
meridian-circle observations of the planet 
1750 and 1949, 


The last previous discussion of the motion 


made between the vears 


of Venus was by Simon Newcomb, more 


halt 


are still used internationally for ephem 


than a century ago, and his results 
eris Purposes. 
The corrections to Newcomb’s elements 


ol the orbit of Venus are small, but one 
historic discrepancy has been removed 
shift’ of the 


of Venus’ orbit now agrees with the pre 


the observed rate ol nodes 
dictions of gravitational theory. 

\s part of this investigation, Dr. Dun 
combe has redetermined the mass of Met 
5,970,000 that of the 


sun, with an eight-per-cent uncertainty 


cury; it comes out | 


Rotation of the Galaxy 


The problem of the speed of rotation 
of the galaxy, as shown by stars in’ the 


vicinity. of the sun, was discussed by 
Harold) Weaver, 
His work ts 


Cepheid) variable) stars, which are 


Leuschner Observatory. 


based on the motions of 
con 
centrated toward the galactic plane. He 
used precise: proper motions of 79 Ce 
pheids, newly derived by H. R. Morgan. 

The generally accepted distance of the 
center is) about 


sun from the galactic 


8.200 parsecs (26,700 light-years). Tf this 
value is adopted, Dr. Weaver's Cepheid 
that 


moving at 190 


sola 
kilo 
meters per second in their orbital motion 
center. .\— similar 
value of 216 kilometers pe second had 
found in 1954) by Hulst, 
Muller, and Oort, also based on the as 


results indicate stars in) the 


neighborhood — are 


around the galactic 


been van de 
sumption of 8,200) parsecs. 


However, several more direct: methods 


of determining the orbital velocity indi 





cate strongly that it is larger. In 1946, 
N. U. Mavall analyzed the radial veloci 
ties Of galaxies in the local group, finding 
100 Kilometers per The 
method in 1955 gave Humason and Wahl 
quist essentially the same value: 292 kilo 


second \\ Fricke’s) 1949 


study of the space motions of high-velocity 


second. same 


meters pel 


kilometers 
Weaver 


SOTTIC 


stars led to 276 per second. 
Although, as Dr 


results contain 


potnts out, 
UNCOTLALNELES, 


Direct 


these 
the discrepancy iy Clear methods 
vive larger velocities than those using the 
assumption of 8,200 parsecs to the galac 
One ol the 


inconsistency could be 


tic center, wavs in which the 
lessened would be 
an increase in the presently adopted dis 


tunce to the center 


Shower Meteor Peculiarities 
kach of the 


its own distinct. peculiarities 


famous meteor showers has 
indicating 
perhaps that they originate from different 
Comets, 
Harvard 
caloula 


levels ino then FESPecllye 


work of the 


parent 
according to the 
Observatory and 


meteor pro ct 


tions by Luigi Jacchia He described es 
pecially the strange case of two Draconid 
come — from 


IMeLOOrs The Draconids 


Comet Giacobint-Zinner, and eave a 
bright but brief shower on October 910, 
1O46 
United 


Phese two meteors were photographed 


widely observed by amateurs in the 


States 


simultaneously from Harvard's twin me 


teor stations in New Mexico on the night 
of October 8-9, 1953, with super Schimidt 
cameras. They appeared one hour apart 
md are almost identical in length, bright 
and in their general 


Hess dt ppearanee 


which is the most extraordinary of anys 


meteors ever recorded with the 
Schmidt cameras 
Normally. the 


Chopped into bright: and dark segments 


supe 1 


trail of a meteor os 
by a revolving shutter in the camera; this 
permits measurement of the angular speed 


of the meteor across the sky. But in these 





Draconids 


DENS 


MOSPHERIC 





1 1 








80 90 100 


HEIGHT IN KILOMETERS 


In each of these two Harvard meteor photographs, of a peculiar Draconid 
(above) and a normal meteor (below), the meteor traveled from left to right. A 
rotating shutter in front of the camera provided 60 “looks” per second, each 


lasting 1/240 second. 


In the lower picture, the dashes are slightly elongated 


by persistence of the luminous wake of the meteoroid; for the Draconid, how 
ever, so much of the light comes from the wake that the dashes soon blend 


together. 
into fragments. 
upper. 


Draconid photographs, the shutter breaks 


are seen only in the first third of each 
trail and become progressively narrower 
the rest of each trail is a continuous streak 
of light, although the shutter covered the 
meteor three quarters of the time, at 60 
INLETPUptlons pel second 
It Jacchia 


trails as caused by extreme 


explains these peculia 
fragmentation 
of the original meteor bodies. His asso 
Richard BE. McCrosky, pointed out 


Luminosity 


chite, 


that often seen in the shutter 
breaks of other meteor photographs may 
be due to small particles detached) from 
the meteoroid and decelerating with re 
spect to it If so. much of the light would 
have to come from the fragments and not 


from the meteoroid directly. The particle 


This seems to mean that the Draconid was so tragile it disintegrated 
The scale of the lower picture is about 1) times that of the 
Harvard Observatory photographs. 


Sizes capable ol producing the wake of a 


meteor are found to be of the order of 


i 4 10 eram 
Draco 
confirmed by them begining 


kilo 


Phe fragmentation of the two 


mids as 


heights of 104 kilometers, some 12 


meters greater than the average beein 


ning height of meteors with the same 


velocity of 20 Kilometers per second. Phe 
decelerations by the atmosphere were 1 
These 
exceptional results re 


Jacchia 7 


Draconids of the 


spectively 53 and 91 times normal 


data Confirm thre 
ported in 1950 by Dn hopal 
and P. Millman, for the 
1946 shower 

Draconids 


The extreme tragility of the 


mav be basis of the 


\\ hipple 


explained on the 


icv-conglomerate Comet model 





Lelt: 
showing 
densities deduced 
meteor  decelerations, 
the two peculiar Drac- 
onids discussed by Dr. 
Jacchia lie far from the 
curve. 


In this diagram 
atmospheric 
from 


ATMOSPHER 


Right: Each of — the 
nine groups of shower 
meteors plotted —devi- 
ates systematically from 
the velocity-height —re- 
lationship for the be- 
ginning points of spo- 
radic meteors. Harvard 


OF 


LOGARITHM 





Beginning points 


>hower 


Aa? CAPRICORNIOS 
fo) 


Meteors 


ALPHA 


IOTA 


DOEN BEGINNING 








Observatory diagrams, 


Mare hi : 


32 ao 
N KILOMETERS 
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if we assume that the meteors originated 


in the outer lavers of the parent comets 


under relatively weak pressure 


nucleus 
Dr. Jacchia said that Comet Giacobini 
Zinne. 


meteors 


probably became a producer. ol 
| 


only in) recent times, possibly 
alter the ereat perturbation ot its orbit 
by Jupiter in 1897, immediately preced 
the comet's discovery 

Analysis of other showers indicates that 
meteors have littl 

Their parent comet, Halley's 


that 


Ine 


the Taurid tendencs 


to break up 


is” large and old sO present-day 


Paurids probably came from lavers which 


originally were deep inside the nuclear 


wes 

\ survey of beginning heights, decelera 
tions, and fragmentation indexes for some 
showers, based) exclusively 


of the Mayor 


on super-Schimidt observations, shows that 
each shower has distinct peculiarities Com 


pared with the mean given by sporadic 


(non-shower) meteors. LPhese deviations 


are in both directions, plus and minus 


is the chart shows, with no systematically 
vreater height of appearance fon showe) 


meteors 


Pleiades Cluster and Associated 
Neutral Hydrogen Gas 


) 


from oa 2l-cm. an 
Heeschen 
Obs 


It would) appear 
vestigation. by David §S 
Frank D. Drake 

that the hvdrogen 
Pleiades 


result of 


und 
Harvard rvatory 
sociated with th 
cluster of stars is) there as 
ino oimteraction between th 
interstellaa GAS through 


Ih 


Harvard's 25-foot 


cluster and. th 


which it is moving observations 


were made with radio 


telescope, which has a beam width of 


1.7 degrees and a band width of thre 


kilometers per second 
I he 


100 


cover an area ol 


the 


2}-om. records 


square degrees centered on 
Pleiades In the 
profile has two peaks, separated 


kilometers 


direction of the cluster 


the line 


by SIX per second There 


appe ar to be two concentrations of hy 


drogen, one with a line-of-sight) motion 


toward us at two kilometers per second 
away from us at six kilometers 
The latter 


mean radial velocity of the 


the other 


pel second value AgTCCS We I] 


with the inter 


stellar absorption lines observed in’ the 


Adams 
the 


spectra of Pleiades stars by W. S. 
in) 1949 The tie-in 
interstellar spectral lines appear to be 


is obvious, and 


formed in the same extended region as 


hydrogen gas that 
0 Kilometers per 


that occupied by the 

produces the peak at 

second 
Furthermore, the positive radial velocity 


is recorded over all the region observed, 


whereas the negative velocity peak (—2 
kilometers per second) is strongly present 
three deerees of the 
the 
optical 
the 


Heeschen believe 5; 


within two on 


And the 


pre viously 


only 


cluster radial velocity of 


Cluster found from 


studies, is about the same as that of 


neutral hydrogen. D1 
that velocity. con 
both inh 
cluster 


the 


therelore the negative 
associated, 
the 


Increase, neal 


centration mayb 


space and in motion, with 


There Is also an 
cluster, in the amount of hydrogen with 


the negative velocity This is accom 
a corresponding decrease in 
thre the 
isaif the cluster stars were drageing 
ol the rstellar 


them 


panied by 


amount with positive motion, 


SOTIVE 
along with 


int material 


Two Monoceros Clusters 


and Interstellaa 
Work at 


between 


Gas 


Harvard on th relationships 
interstellar hy 
Menon, 


two 


star clusters and 
reported by l h. 
thre 


\Ionoceros 


drog Mn Was 
regions. ol 
the 
David S 


who has observed 


clusters in Same 
2 l-om. radio 
Heeschen and Frank D. Drake emploved 
flor the Pleiades 

One ot these 
embedded in the 
\lone oul 


this 


o 
using 


technique that 


NGC 


well-known 


QO44 


Rosette 


clusters is 


sight 
Menon 
neutral 


line ol 
\hi 
condensations of interstellar 
the 
listame ts 
This 
irm of our galaxy, which appears to origi 
thre 


nebula passing 


through Cluster finals 
three 
these is at 


500 


second ol 


thre 


hydrogen gas 


the same cluster, 1, 


parsecs gas forms part of a spiral 


ilmost exactly at the location ol 
Mii 


cluster 


nate 
cluster Menon points out that since 
the 


were 


condensation 
the 


and the gas 


presumably formed at) about 


the observation may have some 


thre 


same time, 


significance to theories of formation 


ol spiral arms 





UNITS 
nN 
° 


ARBITRARY 
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\ 
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The 21-cm. line profile 
(solid curve) in the di- 
rection of the Pleiades 
is double-peaked, as if 
it were a Composite of 
the two dashed curves. 
The arrow marks the 
optically measured ra- 
dial velocity of the clus- 
ter, and the vertical 
lines show radial veloci- 
ties from interstellar 
lines in the spectra of 
stars in the cluster. 
Harvard Observatory 
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diagram. 


pea Bite 8° 


Phe other cluster observed by hime ts 


NGC 2264, 
HOO parsecs distant. Ine its 


which is) presumably about 
direction are 
ondensations of neutral hydrogen, 
with the cluster at the farthes 


the near \ dark cloud 


behind th 


two ¢ 
edee ol 
one. Is known to 


lie immediately cluster, and 


the 
low 


radio observations show it to be ol 
neutral hvdrogen intensitv. over an 
area about six degrees in extent. HE. ¢ 


Hulst 
that the formation of He. 


van de and others have suggested 
molecules might 


decrease 


produce just: such an apparent 


in neutral hydrogen atoms. Perhaps the 
processes ol condensation and molecule 
formation have proceed d to a consider 
extent in the dark 
2964. AN laree number 
found by G 


nebula bevond 


NGC of TY Taumn 
stars have I. 
in this region. Mr. Menon said) that it 
late the 
neutral hydrogen with the 


able 


been Herbig 


Was tempting tor exhaustion ol 


formation ol 


the very voung TP Paurt stars. 





{RTIFICIAL SATELLITES 
FOR METEOROLOGY) 
Uses of man-made satellites lor weather 


discussed in five 


were papers al 


studies 
the New York meetings of th 
Meteorological Society in) Jamuary 
Kallmann WwW. W. 


Corporation, — listed 


\imerican 
Plilcle 


and Kelloge, of the 


Rand ob 


servations of great importance 


possible 
lo Upper 


atmosphere investigations, some obtain 


satellite. IL hese prob 


able only from a 


the earth's 
Nora 
densities 

altitude 


lems include measurements ol 
radi 


Then 


con 


albedo, solar ultraviolet: and 


ation, and upper-air 


discussion also considered 


trol, sCnsing devices, and telemetering 
Other papers dealt specifically with the 
the satellite for studying 
conditions. kor this. Tl 
Weather Bureau 


four-houw 


advantages of 
global weather 
Wexler, of the U.S. 
recommended a vehicle ina 
pole-to-pole orbit, some 4,000 miles abov 
the earth’s surface. From = that height, 
the field of view corresponds in size to 
the present synoptic weather chart of 
North America and adjacent ocean areas 
The pole to pole orbit would permit storm 
detection and tracking over the entire 
earth, 

The same speaker stated that it) was 
desirable to employ such a satellite for 
measurements of the earth’s 


I his 


Hportance In 


infrared 
would he 
the 


Information 
studying 


radiation. 
of basi 
energy budget of the atmosphere and 
long-term trends in climate. 

S. M. Greenfield, 


Corporation, pointed out that measure 


also of the Rand 


ments of ordinary weather data’ (lower 


atmosphere pressures, temperatures, and 


velocities) would not be 


wind possible 


from a satellite. Instead, weather recon 


naissance would have to depend primarily 
upon Cloud) observations. From photo 
graphs secured on previous rocket flights 
he has the 


Iwving Clouds for the determination of the 


evaluated feasibility. of ana 


SN NOpoere pi ture. 





Wolf-Rayet Stars 


Orro STrRUvVI 
Leuschner Observatory 


University of California 


unusual 
Paris 


three stars with vers 


N IS867 
spectra discovered at the 
Woll and G. 


These stars, 


were 
Observatory by ¢ Ravet 
with 
all in the 
usually Known by thei 
Henry Draper Cataogue as HD 
HD 192103, and HD 192541 Phen spec 


tra Showed numerous broad bright bands 


a visual spec troscope 


Cyenus star cloud, are now 
numbers im the 


LOL765. 


supe rimposed omnia faint Continuous back 


eround 


later, I Xespighi found 


2nd-maegnitucde 


Four vears 
southern star v2 
spectrum, — Since 

Woll-Ravet 
In the Henry 


that the 
Velorum had oa similar 


that time, about 2000 more 


stars have been discovered 


Draper Classification, they were desig 


related very hot 
letter O (Fig. 1) 


COMMMNOD 


nated, together with 


lark-line 
More recently it has become 
} 


refer to the 


stars, bv thre 
former as Th stars 

Phe outstanding spectroscopic features 
of WollRavet 


bands, of atomic 


stars are emission lines on 


origin, which are often 


0 to LOO anestroms wide. and sometimes 
10 to 


ous spectrum adjoining them. In 


20 times brighter than the continu 
SOTH 
emission bands are accom 
rather weak 


. pti mm lines on their violet edec s. Most 


Cases these 


panied by and dithuse ab 


of the bright bands have been identified 


by Cecilia He Payne and by B. Edlén as 


due to highly ionized atoms of helium, 


and carbon. 


but the 


nitrogen, silicon, 
Neutral 
of hydrogen are surprisingly weak 

Woll-Ravet 
Miss Pavne and by C. 8 


parallel sequences 


oxveen 
helium: is: present, lines 
spectra, it was found by 
Beals, tall into 
Both 


helium, but one 


two contain 


hydrogen and group, 
the IWC 


the other, 


has strong lines of carbon; 


WN, has 


stars 
known as strong 
nitrogen lines 

Phe W stars must be remote objects of 
high intrinsic luminosity. Lhe best infor 
mation on them distances is athorded by 
Woll-Ravet stars that occur in such 


Magellanic 


thos 


stellar systems as the Large 
Cloud or ino star clusters whose 


On this basis, Henry 


distances 
re already known 
Smith at Harvard Observatory concluded 
in) 1955 


their absolute 


to 8, 


that 
from | 


magnitudes 


range averaging —), 


Fig. 1. Two stars of the 
Wolf-Rayet type are 
easily recognized in this 
objective-prism  spectro- 
gram from the Harvard 
Observatory collection. 
This is a negative print, 
on which the strong 
emission bands of the 
W stars appear as short 
dark lines. One such 
band is seen in the up- 
per right. The other, 
in the lower left, is su- 
perimposed upon the 
continuous spectrum of 
the W star. 

which makes these stars about 10,000 
times as luminous as the sun 

also 


These intrinsically bright stars are 


among the hottest Known Several as 


tronomers — have applied the famous 


method of H. Zanstra, 
Computing how many quanta of far-ultra 


which Consists in 


violet light) such a star must emit to 


stimulate the observed intensities of its 


various emission features. From this can 


OBSCURED 
REGION 


Emission EMISSION 


ABSORPTION 














DIRECTION TO EARTH 


Fig. 2. An expanding shell of gas 
surrounding a Wolf-Rayet star ac 
counts for the star’s characteristic spec- 
tral features — broad emission bands 
flanked by absorption lines of shortet 
wave length—as explained in the text. 


March. 


ol thre star's 
photosphere I he Woll-Ravet 


Stars come out about 60.0005 to 100.000 


be found the temperature 


results fon 


These high temperatures were confirmed 


by LL. He Aller 


who obtained a value of 


about from spectral lines of the 


same clement whose intensities are un 


equally sensitive ethects 


If the absolute magnitude and tempera 


lo te Tp rature 


ture ol a star are Known, we can Compute 


} that 


Its size In this wav. Beals found 


Wo ostars, on the average, Lave twice the 


radius of the sun 
Beals was the first to advance strong 


reasons tor CHISSION 


interpreting the 
to an expanding shell of 


star Most of the 


bands as cue 
ras that surrounds the 


usual broadening are in 


causes of line 


explaining the great) width 
which in 


ol 3.000 


capable of 


ol the emission bands, som 


Cases corresponds to a range 


Kilometers per second in’ velocity along 


the line of sight. But the hypothesis of 


radial CNpabston ds Most stronely sup 


lines at the 
Both 


ported by the absorption 


violet edges of the bright) bands 


this cifect and the emission line broaden 
where we 


looks 


upward toward the Wo star around which 


ing are illustrated in Fig. 2, 


assume that an observer on earth 


the envelope is expanding 

Phe dark lines, produced by the shell’s 
absorption of starlight) passing through 
have a= large 


such and B, 


Doppler shift to the violet because these 


points as AN 


points are approaching us rapidly I he 
red component of the absorption. is miss 
ie, becaus such 
us D. are 
thre envelop: is vreatest 

In the 
on either 


points beyond the star 


obscured, where the recession of 


of the shell 
there is no 


CIMISSION regions 


side of the star 
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motion relative to the star 


and | 


component ol 


linec-ol-sight 
lor points ¢ But such points as 
H have al large recession 
while G and H 


proach; the emission line is 


have velocities of ap 


broadened 


by the considerable range in line-of-sight 
velocities between Ek and H 
There is also a general similarity be 


tween the spectra of Woll-Ravet stars 


and the novae where CNpaliston ol nebu 
lous matter has actually been observed 
\ surprisingly large proportion — ol 


the Woll-Ravet objects are 
also Known to be 


Spee LrOscOple 


binaries, and a lew are 

eclipsing variables There is a. strong 
suspicion that each Wo star is one com 
ponent of a close double star. system 
Phe other component—actually — more 


massive but spectroscopically less promi 


dark-line 
that the 


noent—is usually a O-type stan 


It seems almost extraordinary 


SPECLPOSCOPIC appearance ol a IW star mas 
be due to the presence in its immediate 


vicinity of a very hot. verv massive, com 


panion 
The best known of these binary systems 


are V444 Cyeni and ¢ Q ¢ ephei but there 


ire several other equally remarkable 
pairs Recentlh, J. Sahade at Cordoba 
Observatory has found that +2) Velorum 
is itself a spectroscopic binary with a 
period of about 15 davs 

Phe amount of information that) has 


| 


been accumulated on these stars during 


ID years Is Very IMpressive \t 
Berkeley, Salace 


conclusions and 


thre past 


recent colloquium: at 


summarized his) own 


those of previous investigators Te the 








J cenren 

+ Gna 

0 tar W tar } 

m 
Fig. 3. This diagram illustrates a 
model for the system of V444 Cygni 
by G. E. Kron and Katherine C, Gor 


don, of Lick Observatory. Here the 
orbital positions are such that the W 
star and its envelope are eclipsing the 
O star, as seen from the earth. Adapted 
from the “Astrophysical Journal.” 


ase ol V4d4d4 Cyeni, it was first indicated 
Gaposchkin 
twice the 
This 


which is in 


lv the observations of 


that the secondary eclipse has 


duration of the primary eclipse 


must mean that the IW star 


front during secondary eclipse is Sul 


shell 
light of the 


probably 


rounded by a semiopaque 


of highly ionized gas I he 


O star, when seen through this envelope 


is dimmed by the scattering of light by 


free electrons (Fig. 3 But since the 


surlace brightness oo thre envelope Is 


negligibly small, at) primary eclipse the 


total light diminishes appreciably only 


when the O star eclipses the Wo star itsell 


not its cnve lope 
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Fig. 4. This diagram of V444 Cygni 


illustrates O. C. Wilson's 

given in the text, that the 

bands originate in the inner part of 
the shell surrounding the W? star. 


argument, 
emission 


hron 


work of 
that the 


From the more recent 


and Gordon, we know centers 


> 


ol the components of Vadd Cygni are 27 


million Kilometers apart Phe radius of 
the O star is about five million Kilometers 
md the Wo ostar is O45 as great, or three 
times the radius of the sun This is 


result. of 


Beals 


radius. ) I he 


consistent with 


twice tl 


dvVeragc 
i¢ solar electron 
envelope of the TW star has 3.8 times its 
dimen 


Com 


radius, making it TZ times the 


sions of the sun. as indicated in 
Phe shell is 
pared with those of other types of stars 


Woll-Ravet 


bands 


thus not very large 


It certainly belongs to the 


star, because the broad emission 


SHOW shifts that indicate the 


Doppler 
that 
There 


motion of and not of 
the O star 


believing that these 


component 
are some reasons for 
emission features are 
Innermeost 


produced mostly ine the strata 


ol the envelope Since there are no tor 


hidden spectral lines, the gas cannot be 


very tar from the source of the radiation 
that excites it Also, O. ©. Wilson has 
called attention to the absence of a 
difference between the time of mid 
eclipse as observed trom the light) vari 
ation, and as interred trom the radial 
velocity. curve of the broad emission 
bands The signficance of this is) ex 


plained in Fig. 4 
\toms expelled trom the TW star move 


outward at some 1.000) kilometers pel 
second, so fast that their paths are virtu 
attraction of the 


the IW star 


ily unchanged by the 
O star The atoms that leave 
when it is at form 


i shell 


IW ostar reaches position 2 \t 


position loin bie | 
centered at S by the time. the 
this mo 
ment, When the WW star is directly in front 
ol the O star, the shell has not vet be 


I here 


as ose rved 


come lined up with the latter 


lore, the time of mid-eclipse 


Sein HE ed 


by the minimum: of light intensity, should 


occur earlier than as deduced from ob 
servations of the emission lines produced 
shell The larger the shell, the 
longer this time lag would be. Actually 
however, tor V444 Cyeni the time 


Thus, the 


in the 


lag 
ag ods 


too short to observe. shell in 


which the emission arises must be very 


little larger than the WW star itself 
Although the 


bands tmoply large velocities of expansion 


widths of the emission 


these do not normally exceed the velocity 
ol escape from the binary system, or even 
from the gravitational fleld of the Wo star 
itsell. Lhus, we can consider V4d4 Cyeni 


in terms of the szero-velocity surfaces 
which were explained On page 65 of the 
December, 1955. issue kie. 5s based on 
Sahade’s ideas It 
and the gaseous shell within the frame 


bach 


of these represents how far material can 


shows the two stars 


work of the szero-velocity. surfaces 


rise if ejected with a particular velocity 
from the stair 

Phe shell certainly overflows the outet 
most of the loops surrounding the HW star 
such material cannot permanently belong 
to this) star but must stream around 
the system as a whole 
that Sahade 


another, 


It is not SUPprisine 


and others have found evi 


dence ol very large absorbing 


shell, surrounding the entire system and 


expanding in all directions. In the spec 


trum of #2 Velorum, this outer shell pro 


duces the relatively narrow absorption 


line of helium at 3888 angstroms I he 


structure and intensity of this line vary 


(Fig. 6), probably in an irregular mannet 
kven during the single night of February 
28, 1950, Sahade found a marked chang: 
in the character of this multiple line 
The average displacement of the line 
corresponds, at all phases, to a velocity 
ol approach ol 1.300) kilometers pel 
second. 

The latest spectrographic study ol 
V444 Miinch, at the 
McDonald Observatory in 1950.) He ob 


tained the spectrum shown in’ Fig. 7 and 


Cyent was by G 


estab 


shell 


the velocity Curves in Fig. 8. Ee 


lished that the tree clectrons im the 
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Ps EXPANDING 
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ig 
Fig. 5. In this schematic diagram ol 


the zero-velocity surfaces of V4d4 
Cygni, the system’s center of gravity is 
marked by a cross. 
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HeT 


Fig. 6. 


left, A, B, and ©, taken in 


were 


Spectra D, E, and F were taken in 


1950, on 
changes in the neutral helium line at 3888 angstroms. The hydrogen-epsilon and 
1950, on 


He H6é 


1.18, 28.08, and 28.25, 


February 


December 15.25, 17.13, and 


91.92 


4650 4686 


C@-crzZ wel 


Spectra of the southern star Gamma Velorum, secured by J. Sahade, of Cordoba Observatory. The three at the 
respectively; 


the striking 


also 


they illustrate 
hydrogen-delta lines 
respectively; they show broad emission 


appear . 


bands of ionized helium and of doubly and triply tonized carbon. 


star do more than 
light of the O 


considerably the ab 


surrounding the I 


merely weaken the star 


they also broaden 


sorption lines of this star and) broaden 


the emission bands formed ino the inner 


parts of the HW star's shell 

Sahade asks whether the O component 
surrounded by 
that it 


7ETO-VCLOCIEN 


mav not also be an exten 


SIVG lonized shell, so too Over 


flows the outer 
shell, at it 
probably 


loop In 
free electrons are 


than in the J 


thus CNISES 


much scarcer 


star’s shell, for the broad emission bands 


are not weakened during secondary 


eclipse There are some strange asyvmuine 
tries in the emission bands, opposite in 
character at the two eclipses Perhaps 


they can be explained by a shell around 
the O star 

For the Woll-Rayet binary CQ Cephei 
W.A 
as yet unexplained spectroscopic 
I he 


loS6 


Hiltner obtained a remarkable and 
result: 
ionized helium at 


¢ MISSION band ol 


angstroms is intrinsically strongest 


at the two eclipses. The period of orbital 


motion of CQ ¢ ephei is 1.6 days 


Fig. 7. These spectra 
of V4d4 Cygni are 
among a_ series of 
93 obtained by G. 
Munch and O. 
Struve at the Me- 
Donald Observatory 
between — July 4th 
and August 15th, in 
1949. On these 
negative — reproduc- 
tions, the emission 
lines and bands 
appear dark. The 
Doppler effect causes 
perceptible wave- 
length shifts of the 
spectral features 
during the course of 
the 4.2I-day cycle of 
orbital motion. The 
engraving has been 
lent by the editor of 
the “Astrophysical 
Journal.” 


Istrophys: 


its origin 


Hiltner in the 
“the had 
ina compact shell about the parent-staa 
light 
Like 


emission had its origin ini 


cal) Journal, 


Writes 


CInIssion 


then we should have observed a 


CUTIVE with only One THVEDD TaN 


wise, if the 
shell 


then we 


large relative to the parent-star 
Tone 


LONO 


have 
intensity of Fle ou 


should expected a 


or less constant 
case, for the 


However, neither is” the 


CMIsSsIOn Is more Mitense al COMPULC TONS 


I he 


amount of observed 


than at) quadratures model 
must be such that the 
emitting material is greater at the ad 
vancing and receding hemispheres of the 
Woll-Ravet component ‘a 

It all W 


then 


stars are members of close 


binaries, those with constant radial 


velocities must have their orbital planes 


nearly at right angles to the line of sight 


sky 


bands 


almost in the 
know, the 


that Is. plane of the 


\s far as we emission 


of these stars are just as broad as in the 


eclipsing systems, where the orbits Lic 


nearly in the line of sight. Consequently, 


the emitting shells are not flat, or nearly 


‘] Hel 4471 
+ NI 45:2 
«(ion 4542 
NI 
yux (et 
NI {**ar 
42 
— Hell 4666 











I 2 3 
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Fig. 8. In these radial-velocity curves 
of V444 Cygni, curve A represents the 
orbital motion of the O star. B and ¢ 
refer to the shell of the W. star, as 
indicated by lines of nitrogen ionized 
four and three times, respectively. 
must be essentially 


flat: they 


in shape. 


spherical 
and the pattern of motions in 


the shell must be the same in the orbital 
angeles to it 
Woll-Ravet objects 


differ strikingly from the rapidly rotating 


plane and at right 
In this respect, the 


B-type stars with ringlike shells, such as 





Aug. 13.272 
+2414 





March, 


Aug. 14.342 
+3420 
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} 


Pelescop \ugust in its equatorial plane \nne Bo Under the broadening of the emiussion lines in 
IS Labrie But it is hill) has sugeested that the vreal width Wollf-Ravet stars is) due to chaoth mw 


1S Librae the extreme fo this line may be parth due to chaotic tions, rather than to a systematic outflow 


hyvdrogenmalpha emission motions of the material emitting the line ol gas \s we have seen, violet absorp 


correspond to velocities of +700 Qne might guess that this material is tion borders without their red counter 


700) Kilometers per second—far located in’ the innermost lavers of the parts indicate there must be some out 
r than can be explained by a simple shell of 48 Libra flow, but strong violet borders are the 


ring revolving around the staa Perhaps ina similar manner much of exception rather than the rule 


PaSCOUS 


A Tribute to Robert Frost 


Percy M. Procror, Babylon High School, Babylon, New York 





finch aavsell cle 


NE of America’s greatest living poets outdoors to watch Venus mn the western obscure constellation and 
is celebrating his Sist birthday on sky. then came in to read again Frost's leated in tracing out its stars because the 


March Both. No other poet that | know poem Phe Literate Farmer and thre street lights offer so much COMpcCtition 


I 


ol has matched Robert Frost ino saying Planet Venus.” in which lone ago | under To think how aptly Frost has said 
many thines so well about the stars lined these words 
nearly a score of poems that XPress 


his deep interest in the heavens, his in ; stars 
a 
spired words point out a significance that . i og , 
we tld nd interpret ¢ Best ol all. LT dike Phe Star Splitter 
o> i { \ rmtLidt s( ! { ( ) P 
\ : i Riacaneeliens 0 abmietel uy , the story of Brad) Mebauehlin, the New 
\ , in ovembe stavead ) 


. Hampshire farmer who burned his farm 
with two triends trom midnight to three | 


house to collect: insurance so he could 


in the morning to watch for the Leonid 
buy a telescope, because he believed 


meteor showel We recalled these lines 


that Frost had written 


\t dusk the other evening 1 staves Vv vo ( SOT In that po m Frost tells how he and Brad 
spent evenings at thre telescope looking 
up ata “star quaking at the other end 
mad said some ol the best things we 
ever said 

\lsoin Phe Star Splitter” in its open 
ing lines we read 


You kno 


This is a reproduc- 
tion of a painting 
by the late D. Owen 
Stephens. Entitled 
“The Astronomer,” it 
contains representa- Lhe re are a doven more brost poe 1s 
tions of the many 
different kinds — of 
celestial bodies that 


Moon die 

» 

Brus outdoors f) 
with something 


] should hai ‘ done 


with special appeal to the stargazer 
among them “Canis Mayor,’ Fire and 
form the realm of lee” “Fireflies in’ the Garden On 
astronomy. American Making Certain) Anything Has Hap 
Museum of Natural pened,” and “Skeptic.” In another, we 
History photograph. are asked to “choose something like 
star, the fairest one in sieht.” to be 
euide to the highest thines of like 
So when at times the mob ts 
swayed 
Po carry praise or blame too far 
We may choose something like 
sta) 
stay our viainds on and be 


stard 


This humble stargaver is thankful to 
Robert Frost for his interest in the great 


starry host of the heavens. 
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sv ¥& SKY AND 


TEACHER yz xx 


Sponsored by the 


Teachers’ Committee of the 


{ WORKSHOP IN THE TEACHING 


Hk FIRSI 


teaching olf 


WORKSHOP in the 


astronomy was offered 


by the writer in the 1955 summer session 


at’ Cornell University. It was intended 


primarily for secondary school teachers 


but was open also to teachers of ele 


mentary astronomy in colleges and = nor 


mal schools as well as leaders of civic 


groups. Lhe program was the culmi 


nation Of experimentation, over a period 
ol vears, with lecture and laboratory, 


work 


of effective teacher 


directed) toward the development 


training in astronomy 


The objective was to enable teachers 


not professionally trained as astronomers 
sound astro 


limited but 


knowledge—as 


to Acquire a 


nomical well as those 


tools, techniques, and methods by which 
they and sustain in then 


might create 


own students an appreciation of the 
intellectual and) practical problems aris 
ing from man’s conquest Ob space 

The workshop was divided into fou 
mterrelated two of which we 
shall that 


form the subject of this column in May 


programs, 


consider now and two will 


1. Curriculum content for high school 
college, and civic groups 

2. Review of subject: matter pertinent 
to these curriculums. with emphasis on 
teaching techniques 
methods and ma 


» Leaching aids 


terials for demonstration, model construc 


tion, group projects. celestial obser 
vations, and sources of supply 

1. Construction in the department op 
tical shop of a 6-inch mirror for a per 


sonal telescope 


CURRICULUM CGONTENI 


It is evident from. a 


nation ol 


CUPSOFY 
texts 


eCNall 
general science that no 
general agreement exists concerning the 
educational objectives of the astronomical 
Both 


appeal 


unit. content and extent of treat 


ment to depend on whims. ol 


authors. Moreover, there are few if any 
state requirements at present, and those 
that do exist relate chiefly to the subjects 
of latitude, longitude, time, and the tides. 
this the 


interests of purposeful instruction, there 


In view of situation and in 
were developed with the teachers of the 
workshop definite curriculums appropri 
the 7th, 8th, Oth 


Variations of these suggestions were then 


ate for and grades. 


considered for civic groups and several 
types of college Classes. 
permit. detailed 
curriculums. 


In the first part of the course, some 


Space does not 


descriptions of these 


what to the surprise of the writer, while 
the teachers appreciated help in the mat 


ter of curriculum content, they cared 


little for a part in setting up the require 


ments. They preferred simply to have a 


Jrnerican 


{[stronomical Society 


OF ASTRONOAT) 


curriculum) proposed, with the decision 


as to whether or not they could carry it 


out left entirely to them. Perhaps this 


reaction stems from Mex perience and 


lack of Knowledge of the subject. Charac 


teristically, secondary teachers seem to 


want and need, probably because then 
davs are crowded with classes and activi 
ties, practical and definite suggestions on 
what to do and how to do it. without 
much philosophical embellishment. 
Introductory topics should be those 
for which a reasonably direct’ appeal to 
Selec 


discussion in 


student experience can be made. 


tion of topics and thei 


successive grades must show clear evi 


dence oft progression, since at these levels 
students are prone to scorn repe tition as 
“old litthe they 


may should — be 


stuff regardless of how 
There 
those not 
the 


actually) know. 


coverage tor gone 


appropriate 


bevond high school: at same time 


interest should be aroused and = a_ firm 


assured for those 


This 


while not easy to attain 


foundation who plan 
ob je CulVe 


effort 


al college carecr, dual 
is basic it 
is to be conserved in the critical 8th and 
Oth grades. 


\sia 


curriculums might lead, the 


goal toward which the several 


subject: mat 
ter of a vear in college astronomy 
(Baker or 


reviewed, 


COUTSE 


Duncan texts) was critically 
From the mass of detail treated 
therein. were considered 
basic for step-by-step amplification at the 
Included the 


system, stars and constellations, the galaxy, 


certain topics 


lower grades. were sola 


external galaxies. instruments. and time 


Treatment) would 


briet 


and position. range, 


for example, from mention of ex 
ternal galaxies in the 7th grade to prob 
lems of types and distances in the 9th 

At each level the teacher was ureed to 
bring the student repeated|y into contact 
with celestial phenomena through visits 
to observatories and planetariums, and 
by class observations o1 planned hom«e 
work. 
sonal contact with celestial phenomena, 


It was generally agreed that’ per 


while not vital to lasting interest ino as 


tronomy, is certainly conducive to its 


growth. Unfortunately. such contacts are 
not always easy to establish. 


Also. an early introduction to the 
light by the 


Spectroscopy 


study of spectroscope was 


advocated. currently re 
ceives rather haphazard treatment in gen 
eral science texts. Actually, the subject 
lends itself beautifully 
in lecture 
a high interest rating in view of its. re 
Throughout 
Opportunity 


to demonstration 


and laboratory, and possesses 


lation to atomic. structure. 
the 


grasped to illustrate 


workshop, every was 
the importance of 


spectroscopy to astronomy in particula 


. , 
and to science generally. 


March, 


Review or Supyect MATTER 
Most of the members of the workshop 
taken a 


and the few not 


short) course in 


thus 


had previously 
college astronomy 


prepared were simultaneously reeistered 


mm a COUPSE In descriptive astronomy 
| his 
ble a 


somewhat higher level than expected, and 


fortunate circumstance made possi 


review of subject matter ona 


more time was available for emphasis 


on teaching techniques as the review 


progressed. 


The vividly written Design of the Um 


by Fritz) Kahn. was chosen as a 


Verse, 


text. As is well known, this book is not 


devoted exclusively to astronomy, but 


portrays in sweeping terms the entire 


span of the known universe, with as 


tronomy placed in proper relation to the 
result is 


other sciences I he 


admittedly controversial, but stimulating 


physical 


Astronomy in the secondary school is 


generally taught as part of general on 
earth science and is not compartmental 
and 


there 


ized as completely as in colleges 


book 


general 


universities. Kahn's served 


kind of 


and as such 


fore as a super SCIENCE 


text, was enthusiastically re 
ceived, Methods of presentation used in 


this book served as stimulating bases for 
discussion as to applicability in the grades 


All of the 


would serve well as a 


teachers agreed that the book 
reference for thei 
own students. 

This subject could — be 


matter review 


removed, of from the workshop 


treated 


cours¢ 
standard 

Admit 
tedly the workshop progressed on a higher 
level for 
astronomical background than for 
with 


and more or less as a 


introductory astronomy course 


those students who possessed 
some 
those none However, experience 
shows that methods of teac hing should be 
tied directly to a fresh and active appreci 
ation of subject matter 

Kahn's book holds attention and inter 
est through a vivid and_ striking treat 


ment of astronomical observation and 


theory. Nevertheless, there are too many 
places where one feels strongly the need 
details or more complete ex 
the ideal book 


for the workshop would be one written 


for more 
planations. It seems that 
on the block-and-gap method with sub 
ject matter treated in greater detail than 
that generally found in introductory texts 

Since teachers are continually pressed 
by questions of how and why, the methods 
achieved should be 


by which results are 


amply described and illustrated. Limi 
tations to our knowledge and _ interpre 
clearly Herein 


to lively class discus 


tations should be stated. 


would lie the road 
sions and the stimulation of mental curi 


ositv so needed in our science teaching 


needs 


fan 


programs. Obviously, the expert 


no such aid, but we cannot in all 


ness expect every science teacher to be an 


expert in every field. 


chairman 


R. WILLIAM SHAW 


Department of Astronomy 


Cornell University 
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The planetarium and observing station of Richard H. Emmons. 


DHE Norru CAnron 


E STABLISHMENT. of small plane 
tariums, widely distributed, to serve 
elementary and secondary school children 
Richard H. 


flight-test engincer who in his spare time 


is advocated by Emmons, a 


operates a planetarium situated behind 


his home at 313 Donner Rd... North 
Canton, Ohio 
This venture began as a small home 


installation, and has expanded into a 
August, 1955, Myr 


Emmons completed a one-story building 


full-scale operation In 


containing a 14-foot fabric dome, unde1 
which 36 persons may be seated The 
North Canton Planetarium is light 


proofed for daytime demonstrations, dou 


insulated, with forced-air 


ventilation and gas heat. 


ble-walled and 
The equipment 
includes the home-made. stat projector, 
auxiliary projectors for the planets and 
other objects, a tape recorder, and several 
telescopes, which are used to supplement 
planetarium shows when observing — is 
good 

Regular evening performances are held, 
Se ssions for school chil 


In Mr 


wife 


as well as daytime 
dren in the Canton area kmmons’ 


absence at work, his operates the 
projector with the aid of a tape recording 
of the planetarium talk. Over 1,000 per 
attended the fall 


grams, on autumn stars and the 


sons and winter pro 


Star ol 
Bethlehem, respectively. In addition, Mr. 
conducts a regular 


Emmons astronomy 


class, in which he has had such features 


as a recorded” interview with Homer 
Newell, Jr., on the International Geo 
physical Year and the artificial satellite 
project, low power views of the Orion 


nebula and the Double Cluster in Perseus, 


and a discussion on cosmic rays 
at 


kinmons has been 


\ former instructor of astronomy 


Kent State College, Mi 
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IN OHIO 


on the staft of the Morehead Planetarium 
at the Universitv of North Carolina. He 
wrote his master’s thesis on the construc 
tion of a school planetarium, and has 


sponsored several astronomy Clubs 
The planetarium is located in the Stark 


County area a few miles from Canton 


and a fee is charged for the demonstra 


Interested may contact 


for individual 


tions 
Mr. Emmons 


persons 
and group 


showings 


HARRISBURG, PA. 


On February 7th, last vear, a notice in 


local announced a meet 
ing for those interested in astronomy, at 


the Harrisburg, Pa.. YMCA. That night, 


39 persons crowded the small meet 


new Spape rs 


some 
ing room and the Harrisburg Astronomi 


cal Society was organized 


This is a composite pic- 
ture from two negatives. 
A 10-minute exposure 
was used to record the 
stars, then the lens was 
stopped down and a 
flash was used to photo- 
graph Mr. Emmons and 
the projection instru- 
ment. Since this picture 
was taken, a silhouette 
skyline has been added 
by Mr. Emmons’ 13- 
vear-old daughter. Pho- 
tograph by Richard 
Bixler. 


has 40° active mem 
bers and 12 telescopes ranging from an 


reflector 


The society now 


8-power instrument to a 6-inch 


and a 4-inch refractor. Phe group holds 


regular star parties, monthly lectures 
lens-grinding sessions, and an occasional 
field trip to nearby planetariums and ob 
servatories, such as at Franklin and Mat 


shall College in’ Lancaster, Pa 


Persons who wish to jorn the socrety 
mav contact Edward LL. Navlor, of 320 
Wilhelm Rd. The society is a member of 


the Astronomical League 


PLANETARIUM AT FRANKLIN 
AND MARSHALL COLLEGI 
past 


During its operation for the two 


vears, the planetartum of Franklin’ and 
Marshall College. 
an average annual attendance of nearly 


20,000 


Lancaster, Pa., has had 


visitors. Phe planetarium is) lo 
cated in the North Museum and is oper 
a volunteer stafh. Tt is housed in 
a Spitz 


ated by 


a dome 41 teet in diameter, with 


instrument and special optics. Programs 


are presented at 8 p.m. on Tuesdays and 


Thursdays, at 3 p.m. on Saturdays and 


Sundays, and at other times by appoint 


ment. Lhere is no admission charge 
kach clear Friday evening as well, the 
Scholl Observatory holds open nights 


using its }Hl-inch refracting telescope. “The 
observatory ts also located on the Cali pus 
HOWARD L. FEATHER 

615 State St. 

Lancaster, Pa 


PAPERS ASKED FOR 

MIAMI CONVENTION 

to report on 
\stro 

Miami 


submit) a 


Amateurs who would like 
their astronomical activities at the 
nomical League convention in 
Fla., July 2-5, are 


tentative title of each paper and a brief 


invited to 


description of its contents. “Thy 
chairman is) Arthur P. Smith. Jr. 426 
S. W. 26th Rd., Miami 36, Fla 

Early response, by March 15th if possi 


program 


ble, is necessarv since the time on the 


program Is expected to be allotted) soon 





Ra = 2B A a . : 





John Gunther's observatory has a roll- 
off roof, opened here to show his prize 
winning telescope. 


GRETNA, LA. 


The observatory illustrated here is th 
creation of John Gunther, 2090 Newton 
St. Gretna, La., a high school junior 


Hle ois also preside nt of the Gretna Astro 
nomical Society 
6-inch £/12.5 


was constructed by 


Phe main telescope, a 
Newtonian reflector 
Mr. Gunther and was awarded first: place 
New Orleans 


Dulane Uni 


mong 35 exhibits at the 


Junior Academy of Sciences, 
versity. The mounting is a German type 
equatorial and has poured babbitt bear 
There is a 15-degree 


Ings on both axes 


wedge placed under the 45-degree mount 


ing elbow to give the elevation of the 
polar aNXIs required by the latitude of 30 
north 
Constructed with the aid of Ronald 
and Richard Guthrie. the 
al roll-oftt 


eight leet square lo 


observatory has 


rool Lhe observing floor is 


woid vibration, the 





telescope pier is isolated from: the build 
Other 
includes a 


equipment in the ob 
24-inch altazimuth 


ing itself 
servatory 
retractor 

Persons in the Gretna area interested 
in inspecting the observatory or desirous 
may contact My 


of joining the society 


Gunther at the above address 


EAST CLEVELAND, OHIO 
\ series of open nights for the public 
is being held at the Warner and Swasey 
Rd., East Cleveland, 


at 8 p.in. 


Observatory, Lavlor 


Ohio. The lectures begin 


Popics for March 29nd and 23rd will 
be “The Smallest Stars Known”; tor 
\pril 19th and 20th, “Space Travel 
Man's Greatest Adventure”; and for May 


4th and 25th, “Stars that Vary in Bright 
ness.” 

call the Warner and 
GLenville 11-5625 


kor reservations, 
Swaseyv Observatory, 


after 1:00 p.m 


HOUSTON, TEX. 

On Sept. 16, 1955, 71 persons organized 
the Houston Amateur Astronomy Club, 
electing W. W. Myers president and 
S. M. Black secretary-treasurer. The club 
holds regular meetings on the first Friday 
of each month at the Museum of Natural 
History in Park 

Among the instruments 
parties is a 20-inch telescope, mounted 
on a truck, Moyers 
Several members have a number of smaller 


Herman 
used at star 


and owned by M1 


tele scopes 
about the may be 


NMvers, 


Information 
had from Mr 


Houston 23, Tex 


group 
| Ipps t.; 


7424 


An easy-to-build wooden 

mounting Carries 

Stephen Strom’s 6-inch 
reflector. 





Whenever 
Not one th ” r lo 


I'm stargazing out in the 


and tou 


Set 7 ny V/ f) 
/ ft up ml 0 


There’ through the 


nothing lo see 


The planets, my goal on thre 
Just cannot be seen past thre 


Then meteor charting, with attitude 


The rising MOON'S light makes then 


The followime night Tam set for the 


I've lost all my patience. 
i 
From now on I'll 





aze in any 





The Frustrated Astronomer 


night 
seems to turn out all right. 


ard galaxies 
leaf ‘widl rhe 


following night, 


ne teohbor's porch light 


crim 


trains 


MOON, 


But rain drops heat out their monotonous tune 


I've lost all my hope. 
Sky and ‘Scope 


LARRY 


vare 


and haze. 


far too dim. 


] EIEN 














\ JUNIOR'S TELESCOPE 
th URING a telescope on an allow 


ance of one dollar a week Is, to say 


the least. a dithcult matter. However, by 


poring over the pages of Sky and Tele 
scope and walking the streets to the opti 


cal companies, T finally Constructed a satis 


factory instrument at a cost of S00.75 
The principal expenses were $19.00 
for a commercially made 6-inch mirror 


kit. which included a diagonal flat and 


materials to construct a 150x 


SIO.O00) for a 


CVE PIECE 


rack-and pinion assembly 


and $16.50 for an Erile evepiec 
The telescope tube is of reinforced 
cardboard, painted and = shellacked ton 


protection from moisture Its wooden 
equatorial mounting is similar in design 
to that of Joseph \. Raab, Jr.. pictured 
March, 1954 


first choice but wood 


on page 169 of the Issue 
\luminum was my 
was cheaper. I began work in April, 1955 


and completed the instrument in’ July 
I plan later to construct a clock drive, to 
permit celestial photography 

Due to the long focus of the telescope 
Markings on 


seen with 200x 


planetary work is its forte 
Saturn have been clearly 
and glimpses through 270x proved quite 
satisfactory | study of 
Mars 


experience is limited, and IT would like 


plan extensive 
this summer But mv. observing 
to correspond with other junior observers 
13 vears old, and a member of the 
Club, 


headquarters in Brooklyn 


I am 


Junior Astronomy which has_ its 


I conte mplate 


eventually becoming a professional as 
——— STEPHEN FE. STROM 
1950 Andrews Ave 
New York 53, N.Y 








CORRECTION TO LUNAR MAP 
The labeled No. 161) on the 
Luna published in January ts 


crater 
Map 


listed as Kunowsky, whereas it should 


be Landsberg C.  Kunowsky is located 


at selenographic longitude 3 lati 
tude —3 
March, 1956, Sky AND TrELEscope 215 
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THIS MONTH’S MEETINGS Geneva, Ill.: Fox Valley Astronomical | servatory. Mar. 13, Dr. Margaret Bur 
Cleveland, Ohio: Cleveland Astronomi- Society, 8 p.m., City Hall. Mar. 13, Prof. bidge, Cavendish Laboratory, ¢ Consbaiiiee 
cal Society, 8 p.m., Warner and Swasey Clarence R. Smith, “American Observa University, “The Origin of the Elements.” 
Observatory. Mar. 16, Dr. A. N. Vyssot tories. Montreal, Canada: Montreal Centre, 
sky, Leander McCormick Observatory, Long Beach, Calif.: Excelsior Tele- Royal Astronomical Society of Canada, 
“Red Dwarfs and Their Motions.” scope Club, 8 p.m., home of Dick Nor- 8:15 p.m., Macdonald physics building, 
Dall T | \ 1s ton, 3157 Chatwin Ave. Mar. 16, Jim = McGill University. Mar. 8, Alan Barnes, 
dallas, ne rane py “ Daugherty, “Aluminizing Mirrors.” “The Stars.” Mar. 22, Dr. Peter M. Mill 
ciety, 8 p.m., Lone Star Gas Co. audi See : ; ae ; fe 
. ee | fil Lorain-Elyria, Ohio: Black River As man, National Research Council, “The 
torium ar 26, astronomica lim. " . ¢ - ” 
tronomical Society, 8 p.m., Elyria YWCA, Solar Eclipse of June 30, 1954. 
, 
. . 9) > Ld > 4 , , ’ , 

Detroit, Mich.: Detroit) Astronomical Mar. 21, Arthur Goldstein, “Stellar Evolu New York, N. Y.: Amateur Astrono 
Society, 2:30 p.m., State Hall, Wayne ton mers Association, 8 p.m., American 
University. Mar. 11, Dr. Everett R. Los Angeles, Calif.: Los Angeles Astro- Museum of Natural History. Mar. 7, 
Phelps, “The Solar System.” nomical Society, 7:45 p.m., Griffith Ob- symposium, “Life on Other Worlds.” 

| s »' “ 
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HERE AND THERE WITH AMATEURS 
*Members receive Sky and Telescope as a privilege of membership *+Member organizations of the Astronomical League 

State City Organization Time Meeting Place Communicate With 
ALABAMA Birminghat *Shades Valley A.C 30, 3rd Tur Homewood Pub. Libr Mrs. Irvin M. Cox, 208 Dexter Ave. (9 
ARIZONA Phoenix *Phoenix Obs. Ass'n 8:00, 2nd, 4th Mor Phoenix Coll., homes \. H. Hoff, 1102 W. Thomas Rd 

Tucson *Tucson A.A 30, Ist Wed Steward Obs Mrs. Kathryn Burch, 216 Busch P 
ARKANSAS Augusta * Augusta \.( ), Fr Pri homes 1. W. Haralson, Box 29¢ 

Little Rock t*Arkansas A.A.C 7:30, 3rd \ inde aiaets C. P. Kulp, 1322 Donaghey Bldg 
CALIFORNIA Rakersfield Bz dacield A.A 0, Ist Thu Up Bldg }. Q ete. 400 S. Hill St., Arvir 

Sakersfield *Kern A.S 7:30, Alt. Sur Youth Building K. A. Thuloweit, 622 Wilson Ave., Orldale 

Fresno *Central Val. Ast’mers 7:45, 2nd Mor Fresno Coll., homes Elizabeth Dean, 3534 N. Callisch (3) 

Kentfield Mi irin Am. Ast 8:00, Coll. of Marin Rita Treleven, Box 102, Fairfax 

Long Beact *Excelsior Tel. Club 7:30, 3r Private homes T. R. Cave, Ir., 265 Roswell Ave. (3) 

Los Angeles L. A.A.S 7:45, 2nd Griffith Obs Miss H. Pearce, 1000 N. Seward, H' wood (38) 

Oakland i wastbay AS 8:00, Ist Sat Chabot Obs F. O. Groch, 2315 Eunice ot. Berkeley (8 

Oroville 2 ather River A.C 8:00, 2nd, 4th Tue Private homes John T. Jensen, Rt. 4, Box 17 

Palo Alte *Peninsula “ S 8:00, Ist Fri Community Center H. W. Milner 0 Tennys 

Redlands *Redlands A 8:00, Univ. of Redlands Miss R Schweikert, 111 2 sede Dr 

Sacrament *Sac. Val. A.S 8:00, Calif. Jr Mi 1s Mrs. E. Champ, 3816 Sacramento Blvd 

Santa Barbara S. B. Star Cluste 8 :00 Private Capt. C. Adair, 607 Miramonte Dr 

San Dieg« Ast. Soc. of S.D 7:30, 04 I seneche "Bide W. T Skilling, 3140 Sixth Ave 

San Dieg: A.T.M. Ast. Club 7:30, 2nd, 3121 Hawthorn St \l Nelson, 3121 Hawthorn St 

San Francisce *S.F. Am. Ast’mers 8 2K Randall by Museum H. A. Wallace, 2925-A Jackson St 

San Jose *S. 7. Am. Ast'mer 8:00, 31 { State Coll., Sci. Wing [. J. Nelson, Jr., 822 W. Iowa, Sunnyvale 

tocktor *Stockton A.S 8:00, 2nd Mor Stockton 1 Coll., C 3 W. D. Purdy, 325 E. Ke ttleman Lane, Lodi 

Whittier *Whittier A.A. A , Ist Tue Bailey School Gary A. McCue, P.O. Be 

Whittier Whittier A.S 0, Alt. Sun Private homes K. Sturtridge, 6416 Davis ta Dr 
COLORADO Boulder *Boulder A.S 7:30, 2nd Wed Sommers- Bausch Obs Vernon Goerke, 3045 Bluff St., HI 2.344 

Denver *Denver A.S 8:00, 2nd, 4th Fr Chamberlin Obs R. A. Spencer, 1711 Washington Ave., Golder 

Pueblk t*Pueblo A.S 7:30, Ist Mon 2421 2nd Ave Mrs. Marjorie Struthers, 2329 E. Routt Ave 
CONNECTICU' Middletow: +*Central Conn. A.A 8:00, Ist Tue Van Vleck Obs W. Fellows, RFD No. 1, Hill St., Glastonbu 

New Haver +A.S. of New Haver 8:00, 4th Sat Sterling Tower Florence Welter, 77 Spring Rd., N’th Haver 

Stamford Lh airfield Ce A.S 8 rd Fri Stamford Museun Mr R. Best, Stamford Museun 

Stratford soothe Men A.S 8:30, 4th Tre Boothe Mem. Park \. Fartan, 227 Spring, Bridgeport (8 
DIST. COL, Washington io it’l. Cap. Ast’mers 8:00, Ist Sat Comm. Dept. Audit Mr G. Neviile, 1549 N. 17t! Arlington, \ 
FLORIDA Daytona Beach D. B. St rgazers 8:00, Alt. Mor 105 N. Halifax Ave Wm. T. Thomas, 105 N. Halifax 

Eau Gallic gay ye River A.S 8:00, 2nd Wed City Hal Mrs. Helen DePaolo, 13 verglade D 

Tackeony ille t*7. AL! 8:30, Ist, 3rd Mor Private homes KE. T,. Rowland, Jr., 225 W. Ashley St 

Key West +Key West A.( , 2nd Mon Private homes I}. M. Martin, 1521 Duncan St 

Miami FS muth’n Cross A.S 8:15, 3rd Me Junior Museun A. P. Smith, Jr., 426 S. W 6 Re f 

Miami, Springs *Gulfs tream \ A 8:00, 4th Wei University of Miami L.. G. Pardue, 641 Falcon, TU &- 5434 

Orland *A4_A.C. of Orlando 7:30, 2nd TI Edgewater H.S Claude B. Green, 354 Mashie Lat 

Pensacola +Pensacola Ae A.C 8:00, Wed Private homes Tohn Aguilar, 1203 N. 9 Ave ; 

St. Petersburg *St. P’burg A. A.C 7:30, 4th Tue City Museum Audit Dr. R. E. Angell, 233 Sth Ave. N 
GEORGIA Atlanta ** Atlanta A.C 8:00, 3rd Fri Agnes Scott College W. H. Close, 225 F , Decatur 

Columbus *Columbus A.A.C 30, 2nd Fr Bradley Mem. Lib Mrs. J. Jones, 260 

Macor *Macon A.A.( Irregular Private homes Harvey W. Healey, 41 Roger \ 
HAWAII Honolulu Hawaii A.S 30, 3rd Tue McKinley H.S., Cot. 3¢ R. Terry, 99-531 Kaholi PL, Atea, 46376. 
IDAHO Idaho Fall Idaho A.A 8:00, Ist Sat 475 J St Mrs. O. W. Hendrickson, 475 J St 
ILLINOIS Chicage **Chicago A.S 00, 2nd Sur Adler Planetariu J. A. Anderer, 7929 S. Loomis Blvd. (20 

Galesburg ; Me fea Am. Ast’mers 30, Ist Wed Knox Obs H. 1,. Horein, 1246 N. Morton Ave 

Geneva *Fox }! alley A.S & 00, 2 nd Tue Geneva City Hal Joseph Zoda, 420 Fellows St., St. Charle 

Lombar« *Tree Towr \.¢ Vario day 6S. Westmore Larry wing, 26S = thee 

Moline *Popular AC 30, Wed i Sky Ridge Obs Carl H. Gamble, 3201 Coaltown Rd 

Peoria Ast. Sec., Acad. Sci 8:00, Ist Wed Glen Oak Pk. Pav's R. P. Van Zandt, 156 N. Eleanor PI. (5) 
INDIANA Indianapolis +*Indiana A.S -15, Ist Sut Riley Library W. FE. Wilkins, 6124 Dewey Ave. (19), IR 594¢ 
IOWA Des Moine la. Div., Gt. Pl. A.S W, 3rd Sur Drake Obs Dale Cruikshank, 3655 67th St. (1 
KANSAS Wichita t*Wichita A.S 8:00, Ist Wee Friends Univ S. S. Whitehead, 425 N. Lorraine (8), 62.664 
KENTUCKY Louisville tT,’ville A.S 8:00, Ist Tue Univ. of Louisville B. F. Kubaugh, 207 Sage Rd. (7) 

Louisville +*[L ville Tr. ALS 30, 3rd Tue Private homes Carol Lipphard, 2421 Calvin Ave. (6) 
LOUISIANA Gretna Gretna A.S 7:00, 2nd, 4th Sat 09 Newton St John A. Gunther, 209 Newton St., FO 1.0034 

Lake Charles t*T ake Charles A. A.( 7:45, 2nd Tue H.S. Chem. Lab Norman G. Lore, 532 Alamo St 

New Orleans A.S. of N.O Irregular Cunningham Ohs Dr. J. Adair Lyon, 1210 Broadway 

New Orleat N.O.A.A.A , 2nd, 4th Sat DelaSalle H.S Wm. EF. Wulf, 2107 Annunciation St. (13) 
MASSACHUSETTS Cambridge t* Bond A.C 8 Harvard Obs R. Smith, 519 Quincy Shore Dr., No. Quincy 7 

Cambridge +*A.T.M.s of Bostor 8 Harvard Obs Ww Knight, 75 S. Crescent Cir., Brightor 

Springfield Pieter alga 8 Private homes T. Welch, 107 Tow’r B’verly Hills, W. S'frel 

Worcester t* Ald A.S 7 Tue Mus. Natural Hist W.C Lovell, 24 Courtland (2), 3.1559 
MICHIGAN Battle Creek +B. C. A.A.C 8:00, 2nd Fri Kingman Museum Mrs. W. V. Eichenlaub, 47 Everett Ave 

Detroit t*Detroit A.S ?:30, 2nd Sur Wayne U., State Hal EK. R. Phelps, Wayne University 

Tacksor *Jackson A.S 30, 2nd T Public Library Allen Bell, 1103 Hamlin P1 

Kalamazoc +Kalamazoo A.A.A 8:00, Sat Private homes Edgar Pashby, 420 i tn Ave 

Lansing **Tansing A.A 8:00, Sat Private homes R. Elliott, 434 Cowley eR Lz 

Pontiac *Pon.-N.W. Det. A.A ), 3rd Thu Lincoln Jr. H.S G. Carhart, 40 Hadsell De ‘ , 2 9980, 
MINNESOTA Minneapolis *J.A.C, of M’t 4:15, 2nd, 4th Wed Public Library I. Haskins, 3732 Garfield 7 S., RI-0201 

Minneapolis tM’polis A.C. _ Irregular Public Library Maxine Begin, Sci. Mus., M’polis Pub. Lib 

St. Pau t*St. Paul Tel. Club 30, 2nd, 4th Wee Macalester Col Mr R. EF. English, 1283 Sargent Ave. ( 
MISSOL RI Fayette *Central Mo. A.A 0, 3rd Sat Morrison Ob x. C. Maag, 816% S. Mass., Sedalia 

Kansas Cit TA of Kas s. City 8:00, 4th Sat K.C. Museun Mrs. Laura Kinsev, 4604 Jefferson (12) 

St. Loui **St. Louis ALAS 8:00, 3rd Fri Inst. of Tech., St. [.. | Mrs. N. Fallert, 1509 N. Berry Rd., Rock Hill (19) 
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St. Louis, Mo.: St. Louis Astronomical 
Society, 8  p.m., Academy of Science 
Mar. 16, Stuart L. O'Byrne, “The Mean 


ing of the Russell-Hertzsprung Diagram.” 

Springfield, N. J.: 
cal of Union 
Reecional High School. 
Joseph Lynch, S.J. 
karth’s Shitting Surface.” 


\stronomi 
County, 8 p.m., 

Mar. 23, Rev 
NIVETSILY, 


Amateur 
Society 


Fordham 


Washington, D. C.: National Capital 
\stronomers, 8:15) p.an., Commerce De 
partment auditorium. Mar. 3, Dr. Leah 
\llen, Hood College, “The Earth As Our 


Spaceship.” 


\ 
the 


Middlesex County, 


held 


MIDDLESEX COUNTY, N. J. 


group 


Amateur 


on 


month at 


Presently 


tors, 


em} 


ol 


the second 
members’ 
in use 


ryloved 


teen-age 
\stronomical 
N. 


are 


TS 


Saturday 


tw 


chietly 


planets and double stars. 1 


made 


Persons in 


for 


interested 


contact Frank Grabas, 


\ve 


Savreville, 


organized 
ol 


are 


has 
Society 

Meetings 

ol 


each 


homes. 


o small refrac 
for 


*lans are 


observing 
» being 


larger te lescope : 


the 
in 


N. | 


jorning 


Middlesex County 


the 


Fr, 


area 
SOCIELN 
108 Standitord 


may 


CORNING, N. Y. 
Club 
Youth 
club tor 
held 


club 


\stronomy is ©O 
the 


astronomy 


I he 


Sponsoring, 


Corning 


with Corning Bu 
SC hool 


ekly 


acting 


reau, a junior 
Meetings 


of th 


children are biw 


with members senior 


as instructors 


The first meeting, held in’ Tanuary 
attracted 31 children and nine adults 
\ film, “How Many Stars,” was shown 
followed a talk on meteorites 

Other topics to be discussed includ 
the various aspects and possibilities of 


space travel 





HERE 
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State City Organization Time 
MONTANA Helena \.A.C. of Helet ) i We 
NEVADA Ker \.S. of Nev 8:00, 4th T 
NEW HAMPSHIRE Ne ‘ Gr't Bay Am. Ast't 5 Alt. Tue 
NEW TERSEY ( ve West Essex ALS 8 2nd M 

e! \.S. of Rutherf 8:00, Ist T 
*AALS. of Union ¢ 8:00, 4th F: 
( Bergen Co. A.S 8:30, 2nd We 
NEW MENICO) Las Cr "AS. of BA Ist or . S 
Roswe *Pec al nd Fri 
NEW YORK Brookly: fae 8:00, 3rd Fri 
Buffa *Butt 0, Ist Wed 
Cornu Cornina: 8:00, Ist, 3rd M 
Gloversvil A.C. of 6:30, Wed 
Hicksville 1,.1. Ob 8:00, Wed 
New Y LAA 8:00, Ist We 
Rocheste Ast. Sec., Aca Sel 8:00, Ist Fri 
Schenect *S'tady A.¢ 0, 3rd M 
SVrac Syracuse ALS 8:00, 4th Tl 
M1 Renss. Ap. Soc 8:00, Fri 
rt *Troy Cc 8:00, 4th 
Utica *l tica Am. Ast’m 0, ith 
W antag Long Island A.S 8:00, Sat 
N. CAROLINA Chapel Hi *Chapel Hill A.¢ 8:00, Alt. We 
Charlotte *Charlotte A.A.( 8:00, Last M 
Gree yor \ 8:00, Fri 
Winst Sale 30, Last Fri 
NORTH DAKOTA Grand 1} *Red River A.¢ 8:00, 2nd, 4th Mor 
OHIO \ *A.C. of Akror 8:00, Last Fri 
1th iti *Cin. A.A 8:00, \ 1\ 
iti *Cin. A ), 
( Cleveland A.S & -00 
*Battelle A.( Noo e 
*Columbus A.S 8:00, 2nd Sat 
Miami Valley A.S 8:00, 2nd Fri 
y *Black River ALS 8:00, Wee 
Marietta A.S Irregula 
varh Newark A.S Sa 
Poled Toledo Ast. Club I | 
Ware Mal ioning Val. A.S 8:00, Fri 
Ye ust *Y'town A.C 
OKLAHOMA Tulsa °A.( t Tulsa 
OREGON Portlar *Portland A.S 
Portlar \.T.M. & Observers 
PENNSYLVANIA Bea *Beaver Co. A.A 
Harrisburg a Harrisburg 
Mi l A.A Shaler T’ship 
Philadel A.A 
P ‘ ha *Rittenhouse A.S 
Pi *A\ A.A. of P’burg 
’ ‘ +Pottstown A. A.( 
Springdale *Alleghany Val. A. A.A 
RHODE ISLAND N. Scituat Skyscrapers, Inc 
TENNESSE I Chatta ga *Barnard A.S 8:00, 3rd Fri 
Memphi his ALS 30, 2nd Sat 
Nashville ard ALS 8:00, 2nd Thu 
TEXAS Abilene 2 A.S 30, 4th Mon 
\ustin Acres A.( 30, Ist Tue 
jrown fielk ee 8:00, 3rd Wed 
Dalla 8:00, 4th Mon 
Ft orth A.S 8:00, 4th Thu 
Ho Houst A4.A.C Ist Fri 
Le el > aredo A.C 8:00, 2nd Tue 
Po *Port Arthur A.¢ 7:30, 2nd Thu 
UTAH Salt I *A.S. of Utal 8:00, 2nd Thu 
VIRGINIA Har Astral Society Monthly 
Nor *Norfolk A.S 8:00, Thu 
g *+*Richmond A.S 8:00, Ist Tue 
Roanoke *Am. Ast’mers of Roa , 3rd Fri 
WASHINGTON Seattle **Seattle A.A.S 8:00, 2nd ae 
Spokane +*A.T.M.s of Spokane 8:00, Last Fr 
Tacoma +Tacoma A.A 8:00, Ist in. 
Yakima t*Yak. Am. Ast’mers 8:00, 2nd Mon 
WEST VIRGINIA Fairmont *Fairmont A.A.A 2nd Fri 
WISCONSIN Beloit *Beloit A.S 0, 2nd, 4th Wee 
Madisor *Madison A.S 8 :00 d Wed 
Milwaukee *Milw. A.S 45, 3rd Fri 
Sheboygar *Sheboygan A.S 7:30, 2nd Tue 


Meeting Place 





AND THERE WITH AMATEURS (continued ) 


Communicate With 








Private mie rr. T. J. Ment SN. 1 \ 
Univ. of Nevada ry. Vernon | zier, Uni Nevada 
Public Libra \. R. Brackett, 72G St., Kittery, Me 
Caldwell Mu Bldg Donald C. Smith, 19 Francisco Ave 
YMCA Mrs. Helen Waite, 11 Bryan Ct 
Regional H. 5 Mrs. W. N. Lurcott, 220 High St., ¢ 
Obs., H.S. grounds C. Milos, 631 Ridgewood Rd., Orade 
Private homes W. H. Haas, 1203 N. Alameda | 
Cham. of Comm Dr. R. R. Boice, Rt. 2, Box 163A 
B’klyn Public Library i, A, € — Lib., Grand Army Plaza (38 
Mus. of Science W. Semet 135 Zimn 1 Blvd. (1 
ee eee W. R ae aaa 3 EK. 3rd St 
Private homes I —— Weil, 38 E. Blvd 

69 Staples, F'dale |. Tos 69 Stat , Farmingdale 

Amer. Mus. Nat. Hist G. V Pls achy, 201 W ‘39th (24), EN 2 

Roche r Museum Margaret Frisch, 38 Harris St. (21 
Uni - ,C.E. Bldg C. k. Johnson, 102 State St 
Sy , 206 Steele Dr. G. J. Mittelman, 110 Gray Ave. (6) 
R ue Obs Dr. Robert Fleischer, R.P.1 
Private homes P. Cenni, 2316 6th Ave 
Proctor Inst S. Wolczanski, 506 William St 
Private homes A. R. Luechinger, 2009 Seaford Ave., 1571 
Morehead Plar Cc. C. Tucker, Jr., Morehead Planetarium 
Myers Pk. H.S Mrs. L. W. Kelly, 1014 Kennilwi rth Ave 
Woman's Coll., U.N.¢ Dr 4. D. Sh aftesbury, 315 Tate St 
Private homes Kenneth Shepherd, 903 W. End Blvd 
City Hall L. G es 2101 Ist Ave. Nortl 
YMCA Mrs. R Couts, 878 Kennebec Ave 
Cincinnati Obs James T. Prt 2914 Minot Ave. (9 
Obs., Zio mn Rd. M. Hts Isolina Cartlidge, 5556 Raceview Ave. (11 
Warner & Swasey Obs Mrs. Helen Strohm, Warner & Swasey Ob 
Battelle Mem. Inst William J. Stahl, Battelle Memorial Institute 
McMillin Obs Miss R. A. Charlton, 1361 KE. 22 Ave. (11 
Nat. Hist. Museum F. E. Sutter, 5038 Lebanon Pike (9 
YWCA George Diedrich, 653 Weller Rd 
Cisler Terrace Miss IL. KE. Cisler, Cisler Terrace 
YMCA Gene Cooperrider, 326 llth St 
Univ. of Toledo Obs EK. D et ten 4124 Commonwealth Ave 
Private homes C. R. Prather, 1363 Drexel, NW, 4494-2 
Homestead Pk. Pav’: F. W. Hartenstein, 907 Brentwood 
Private homes 1. C. Wells, 524 S. 78th F. Ave 
Central Public Lib Mrs. Marge Krutsinger, 6525 NE Davis St. (16 
Private homes Mrs. Marge Krutsinger, 6525 NE Davis St. (16) 
Private homes Mrs. R. T. LuCaric, Brownsdale Plan, Bader 
State Museum Edward J. Naylor, 320 Wilhelm Rd 
( ry City Fire House Clitf Raible, 200 Rebecca Sq. (9 
Franklin Institute Edwin F. Bailey, LO 4-3600 
Franklin Institute Tohn W. Streeter, LO 4-3600 
Buhl Ptanetaricn Mary Burcik, 315 Moore Ave. (10 
Public Library W. FE. Schultz, Public Library 
Private homes Wm. E. Stocks, 215 Carson St 
Seagrave Mem. Obs Seagrave Mem. Obs., Box 157 
Tones Observatory \. H. Jones, 411 W. 21st St., 1646 
Memphis Museum Ned Lawrence, 3081 Chisca Ave 
Dyer Observatory Miss C. Kidd, Dyer Obs., Vanderbilt | 
Phys. Rm., H.-S. T. D. Roberts, Hardin-Simmons Univ 
U. of Tex., Physics Bldg. Forty Acres Cc Sox 7994, Univ. Sta 
Private homes Charles W. Isbell, Brownfield 2074 
Various auditoriums KE. M. Brewer, 5218 Morningside, UN -3894 
Children’s Museum {amnes M. McMillen, 604 Tierney Rd 
Nat. Hist. Museum W. Myers, 7424 Tipps St. (23) 
Laredo Jr. Coll Sidney Freidin, Box 1148 
5228 Fifth St F. T. Newton, 5213 Fifth St., 2-480 
City and County Bldg James W. Geertsen, 4461 S. 9th East St 
Vesper Heights Obs M. T. Brackbill, E astern Mennonite College 
Museum of Arts \. Hustead, U.S feather Bureau, LO 3-4368 
601 FE. Franklin St B. S. Ragland, 601 E. Franklin St. (19) 
Bank of Virginia Robert Ayers, 828 Stewart Ave. SE, 4-9398 

agle’n Hall, 1417 E. 42 Norman Dalke, 3640 Densmore Ave 
Bae ate homes Sue Stockton, S. 2129 Grand Blvd 
Coll. of Puget Sd Mrs. Roy Atkinson, 2816 N. Union Ave 
Cascade Creamery Edward J. Newman, 324 W. Yakima Ave 
State Coll., Sci. Hall David Meisel, 800 8th St 
YMCA Bldg K. E. Patterson, 318 Public Service Bldg 
Washburn _ Dr. C. M. Huffer, Washburn Obs 
Finney Br h Lib I. A. Halbach, 2971 S. 52 St. (15) 
Mead P ebike Lib Edward Parnitzke, Jr., Route 2 
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+ BOOKS AND THE SKY 








| THE HISTORY OF THE TELESCOPE 


° Casas Henry C. King. Sky Publishing Corpora 
A Brief Text in tion, Cambridge 38, Mass. (Eastern Hem 


Astronomy isphere, Griffin, London), 1955. 156 


pages $12.50. 

W. T. Skilling HIS BOOk represents, the author 
writes in the preface, “the first at 
, tempt to give the history of the telescope 
R. S. Richardson the prominence it deserves.” In giving it 
this prominence, Dr. King has written a 
volume interesting in many ways and de 
serving of the attention of a wide range 
of individuals who make or use telescopes 

or who would like to do so. 

Wdamentals Ol astronomy 

Ihe author is senior lecturer in the 





ind suceimet presentation 


one-semester course. The department of ophthalmic optics, North 
the classroom ampton Polytechnic, London. For many 
vears he has been collecting material for 
this history; the very large number of 
references (which will be welcomed by 
student is en- 
those who wish to follow up details of 
eed to more the subject) shows the diligence with 
which he pursued his study. The book 
takes on an added interest when one 
reads in the author's preface that in 1951 


moan Obsery itory, em- 


tua value of 











the manuscript was approved by the Uni 
versity of London for the award of the 
Henry Holt and Co. Ph.D. degree. The reviewer hastens to 
: ~ add, however, that the book is not a dull 

New York 17 San Francisco 5 
academic account of the type many asso 
RATE EAT 





ciate with a doctor's thesis 
In 19 chapters Dr. King traces the his 








{ look into the future of our science... 
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tory of observational astronomy frome use 
of the Egyptian merkhet to the 200-inch 
Hale reflector and radio telescopes. The 
principal story begins in 1608 when Hans 
Lippershey, a Dutch spectacle maker 
constructed a telescope. With Dr. King 
we put aside the many conflicting —ac¢ 
counts of just how Lippershey happened 
on the lens combination that) worked 
News of the invention spread rapidly 
throughout the continent, and in) 1609 
Galileo turned a telescope of his own 
manufacture on the stars Lhe subse 
quent improvements made on Galileo's 
simple telescope and the story of — the 
telescope ‘suse im astronomy are traced 
in) detail Phe chapters on aerial tele 
scopes, Newton and his work in’ optics 
(including the famous incorrect conclu 
sion concerning dispersion that delayed 
the development of the achromatic lens), 
Herschel as) optician and instrument 
maker, the story of Hall, Dollond, and 
the mathematicians who worked on. the 
problem of an achromatic objective, the 
account of Lord Rosse and his great. re 
Hector, remain particularly vivid) in the 
reviewers memory. They illustrate very 
well the problems with which the carly 
users of te lescope s had to Cop 

Phe reader will also find it interestine 
© tollow the development of some. ol 
the more important screntific: mstrument 
manufacturers. From Dr. King’s account, 
we quickly realize the important role in 
astronomy played by the carly craftsmen 
who designed and built: the equipment 
used by the astronomers. One also real 
ives With some sadness what a small pet 
centage of the fine instruments con 
structed at such great) pains produced 
Important astronomical results; the point 
is emphasized on several occasions 

lo me the latter part of the book, 
dealing generally with the past three 
quarters of a century and in particular 
with the past 50 years, did not appear to 
be as clearly developed us that covering 
the earlicr history of the subject The 
thread of the later story is very broken 
because of the wav in which accounts of 
the developme nt of the telescope, makers 
of telescopes, and histories of observa 
tories are intermingled \ different 
method of presentation, in) which each 
of these subjects would) be treated in 
one Chapter or a series of Chapters, might 
have been more conducive to clarity. 
Perhaps the author has attempted to in 
clude too many subjects in a history of 
the telescope. When he deals with the 
work of observatories, distortion is likely 
to occur Thus, writing about Mount 
Wilson) Observatory, he devotes more 
space to discussion of a single observing 
run on Mars and Saturn made by Bar 
nard with the 60-inch reflector than he 
does to the observatory’s total output of 
work in the spectroscopic and nebular 


fields. 





Numerous small factual errors are 
found in the later sections of the book 
On page 308 the author mentions James 
Lick and his wite, but Mr. Lick never 
married. Again on that page he remarks, 
in connection with the Lick te lescope, 
“at first a large reflector was contem 
plated and G. Calver nearly obtained the 
order.” Nothing in the Lick history, par 
ticularly the account by Prot. George 
Davidson, indicates that thinking about 
a reflector proceeded this far. On page 
s11, after the construction of the Lick 
Observatory an endowment of $90,000 
remained, not $125,000. Again on page 
s11, Dr. King confuses the Lick 36-inch 
refractor with the Crossley reflector, 
which was used to photograph the planets 
in many wave-length regions from = intra 
red to ultraviolet. Faults of this type are 
numerous 

The large number of excellent pictures 
and diagrams and the numerous refer 
ences make Dr. King’s Flistory an out 
standing book. Its format and make-up 
are very pleasing to the eye. In spite of 
the small factual errors and the disto1 
tions that do occur (and it is expected 
that these will be corrected in a second 
edition), this book should be in the hl 
braries of all those who have an interest 
in the telescope and its uses. 


HAROLD WEAVER 


Leuschner Observatory 


FRONTIERS OF ASTRONOMY 


Fred Hoyle. Harper) and Bros., New 
York, 1955. 360 pages. $5.00 


YOUNG Cambridge professor, Fred 
Hovle, trained in the sciences and 
endowed with powerful imagination, ex 
presses startling conclusions in his writ 
ten books. His latest work, Frontiers of 
Istronomy, will stir up more thinking 
and controversy than did = his) previous 
book, The Nature of the Universe. 
Hovle’s ideas are not hatched over 
night. He assembles the latest informa 
tion on physics and astronomy, which he 
endeavors to unite in a single basic 
scheme or natural plan of creation. He 
now presents an improved accounting 
for the creation of the solar system. He 
feels that he knows how the galaxy and 
supergalaxies were formed. Moreover, 
he tells us how the entire cosmos was 
made and what keeps it running 
Here is a masterly writer. Hoyle em 
ploys every technical device of a populan 
storyteller to intrigue and entertain. He 
builds up sequences of scientific facts to 
little crises, then breaks off without telling 
all, but promising the answer in a subse- 
quent chapter. It keeps one reading. You 
don't like to lay the book down. He 
writes simply, clearly, using a minimum 
of technical words and = almost totally 
avoiding direct use of mathematics; some 
threescore graphs clarify the concepts he 
cliscusses. 


Addressing his thoughts to layman and 
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THE MOON 


By Dr. H. P. Wilkins and Patrick Moore, two of the 
world’s foremost authorities on lunar features. 


This fabulous new reference describes the physical 

structure and surface features of the Moon in accurate 

terms with remarkable photographs and drawings. The photographs, taken at 
Pic du Midi, Greenwich, and Mount Wilson Observatories, are among the 
finest ever produced. Mr. Wilkins’ famous map shows more than 30,000 sepa- 
rate lunar formations. The 300-inch map is conveniently divided into 25 sec- 
tions, and each one is systematically examined for major visible formations. 
Additional maps are provided to cover the libratory and polar regions. Almost 
800 locations are identified and described in full. Complete appendices on lunar 
photography and measurements, bibliography, and index. $12.00 


THE SUN AND 
ITS INFLUENCE 


By M. A. Ellison, principal scientific officer 
of the Royal Observatory of Edinburgh. 


The most recent findings in various scientific fields are 
incorporated in this discussion of the physical constitution of the central 
regions, photosphere, chromosphere, corona, and prominences of the Sun. 
In addition to pointing out the major relationships between the Sun and Earth, 
the astrophysical discussion leads to factual explanations of the causes and 
effects of such phenomena as sunspots, solar flares, wave radiation, and particle 
showers. 





) COMPLETE YOUR LIBRARY WITH @_ 


AMATEUR ASTRONOMER’S HANDBOOK 

by J. B. Sidgwick. $12.50 
An authoritative compendium of the more important topics 
that concern the practicing observer. The amateur can turn to 
this fully illustrated reference for information on the hundred-and-one problems that 
arise daily. Among the many topics are; light-grasp, magnification and resolution of 
telescopes; mountings and drives; observatories; tube currents and dew; the atmos- 
phere and “seeing”; spectroscopy and photography; accessories; choice of instrument 
and powers. 


OBSERVATIONAL ASTRONOMY FOR AMATEURS 
by J. B. Sidgwick. $10.00 


An excellent companion piece to the Handbook. Here, in this book are the varied 
techniques employed in the observation of heavenly bodies particularly suited to 
amateur study. Many of these methods have not been previously accessible in book form. 


PALOMAR, THE WORLD’S LARGEST TELESCOPE by Helen Wright 
FRONTIER TO SPACE by Eric Burgess 

FROM ATOMS TO STARS by Martin Davidson 

THE EXPANSION OF THE UNIVERSE by Paul Couderc 

PHYSICS OF THE PLANET MARS by Gerard de Vaucouleurs 


L 


The Macmillan Company, Dept. ST-1 
60 Fifth Avenue, New York 11, N. Y. () THE MOON 
(] THE SUN AND ITS INFLUENCE 


Please send me the books checked at right: 
I will either remit the full price of the books ] AMATEUR ASTRONOMER'S HANDBOOK 
plus small delivery charge, or return the books a 

in 10 days. (Save: Send check or money order _] OBSERVATIONAL ASTRONOMY FOR AMATEURS 
now and we pay delivery charge.) (1) PALOMAR, THE WORLD'S LARGEST 
TELESCOPE 


NAME  o..sssssssssssssssssesesecsennnnneesscen C) FRONTIER TO SPACE 
[) FROM ATOMS TO STARS 
(THE EXPANSION OF THE UNIVERSE 


CFFY... , 304sv6, RM icesnnscs: SAE cies [] PHYSICS OF THE PLANET MARS 
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INTRODUCING 
THE NEW MEDIUM-TYPE PLANETARIUM 
BY 





makers of the world’s finest 


planetaria 


Vv planetarium scaled to the needs of uni- 

ind museums. Ideal for use at smaller gatherings 
sreat Planetarium is not required. Equipped 

th incomparable Zeiss optics, it projects a 

f astronomical phenomena with greatest 
ituralness; solar, lunar and planetary move- 
ay be charted through entire cycles to depict 


al changes. 


Exclusive American Representatives for 


VEB CARL ZEISS JENA 


Scientific Instrument Division ERCONA CORPORATION Jew York 17,N.Y. 
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screntist. alike, Hovle invariably sets up Although the author has tried to con 

ERCONA sufficient foundation in each incident that fine his theory to what he terms material 
the reader is able to digest the conclusion. — things which begin with the simplest ele 

He particularly does a brilliant job of | ment, hydrogen, out of which he asserts 

cAnnounces the, explaining the intricacies of nuclear re all other elements are manutactured in 
: actions in elementary terms. “Phe compli the stellar laboratories, he uses radiation 
cAppointment of cated steps of stellar evolution are mad nuclear Cohesion, gravity, and magnetism 
exceedingly clear. to bring the evolution about. He admits 


J. W. FECKER, INC. The easy stvle of the book makes it of no starting point—in tact, he denies 


‘ ; hard tor the reader to Know which state one—and would have us believe that all 
as distributors of the 
ments are agreed to by all astronomers is a continual cvcle with new hydrogen 
world-famous astronomical and which ones are the personal views of — being created eternally. He says we must 

instruments of the author. Sometimes there is no warn not question the “why” of it. Tt just is so 
ing, when one of his theories is presented Nevertheless, Hovle does not believe in 
that it has already been studied and re accidents, but stronely in the philosophy 
jected by other experts. Thus the reader of cause and effect. There is a cause tor 


is at times in the uneasy position of not everything observed, if we can but. find 





being sure what to take on trust. it. How does he know when he has found 


Hovle’s mission is to sell his steady-state ity By the way his answer fits into the 


, theory to the world. He supplies a wealth general scheme of things and ; ears. tl 
e nam Brashear. McDow 0 Oo / ld I PI} us ( tpp irs ) 


iat aia santos ; p of material to support it, but he is bound make sense 
< r c < 24 ¢ 


astronomical instruments every- to run into conflict with others as well Frontiers of Astronomy will make. its 
where. Many of the finest instru trained as himself. He has a tendency readers think, olten as they never have 
ments of the past half centurv hav to depend too much on still superficial betore. Mr. Hovle renders a great service 
been produced by the firm headed astronomical observations of the Cosmos by eEXposing Cosmic probl ms. His popu 

sively by these three m The best astronomers are not yet sure larization of astronomy means much to 


in addition, J. W C they have seen a typical sample of the its future progress. The greatest advances 
Inc., takes over distributi 


Zeiss, Jena, astronomical 


universe. Fundamental to the steady-state In our science are being made with tools 


theory is the concept ol an expanding obtained through the generosity of lay 
ments, and extend 
universe, evidence for which is based = men and organizations outside the field 
nvitation to visit it 


{ 


desebere end <u the upon a delicate shift in the spectral lines | Perhaps their interest in astronomy has 


ment of remote galaxies. All astronomers are been stimulated by the writings of men 
not satisfied the present interpretation — like Hoyle 
is conclusive, vet Hovle hangs his hat on VICTOR W. KILLICK 


the hook with complete assurance Sacramento Valley Astronomical Society 


4 €1S Planetarium Project r 


arge and medium model NEW BOOKS RECEIVED 


Co-ordinate Measuring Appara Astronomy Books a 
; cI a nae MARIA MircHete, Girt ASTRONOMER, Grace : ; : 

tus for plates up t Dy é Hathaway Melin 1954 Bobbs-Merril 192 al agg teeing 

, , ie ry "aWsey al R 


size pages. $1.75. 


BETWEEN THE PLANETS 

Jensch Coelostat, mode 30 Written for children, this is an account of By F. 6. Watson. Nev : 

utilizing 3 mm. plano mirror the childhood of a girl on the island of Nan *THE MOON 
B ; 


Wastin’ Cou! t ode! 300 tucket a century ago, who observed with her Wilkins and P. A. M 
ee enrerers Wares amateur-astronomer father, and who later *AMATEUR ASTRONOMER’S 
utilizing 300-mm. plano mirror HANDBOOK 
By J. B. Sidgwicl 

. Tur Potar Aurora, Carl Stormer, 1955, Ox “OBSERVATIONAL ASTRONOMY 
for use with maximum SIZE ford University Press 10% pages SRR FOR AMATEURS 


By J. B. Sid 


became an outstanding astronomer herself 
Blink- and Stereo-Comparator, 


plates 12” by 12’ An outstanding authority gives a compre ‘VISTAS IN ASTRONOMY 


Transit Instrument, 4” objective hensive account of the aurora primerity for THE SUN AND ITS INFLUENCE 
” focal lencth the specialist, describing methods of observa ne Eilisor 


Nidiebites. Talenes Saris Tal tion and their results, and mathematical Norton’s STAR ATLAS 
iat : ; theories of the origin of the aurora Elger’s MAP OF THE MOON 


EXPERIMENTS IN THE PRINCIPLES OF SPACE * Ask foo 


gWwick 


and 4 


cope for latitude determinations 


Reflector Telescope 0 abc ? , — ' 
efle elescopes up to about PRAVEL. Franklyn M. Branley, 1955, Crowell vite 


119 rages 82.00. . wey nd 
Domes for above rhe scientific principles underlying rockets HERBER r A. LUFT 
are explained for young readers, with the aid 42-10 82nd St., Elmhurst 73, N. ‘ 
of home experiments with coffee cans, rubber 
tubing, and the like 


80” diameter of primary mirror 


Schmidt Reflector Telescope wit! 
48” spherical primary mirror 








Comet Finder, equatorially a 7 : . : 
mounted, with an objective 8” SUNSPOT AND GEOMAGNELIC-StTORM Data Dt THE CHICAGO 


RIVED FROM GREENWICH OBSERVATIONS 1874 


n diameter z tes : 

‘ ete 1954. Royal Greenwich Observatory, 955 ASTRONOMER 
4 ® + 4 4 

Refractors, all sizes up to about H. M. Stationery Office, London. 106 pages 


26” effective diameter £1 5s 1 publication for the active amateur 


Binocular Observation Telescope, At Greenwich Observatory photographic tured in the CHICAGO ASTRONOMER 
31%” diameter, 20” focal length observations of the areas and positions of ; § denaval tiievucis nutea en 

sunspots were begun in 1874, and their re 
School and Amateur Telescopes sults are summarized in this volume. It lists 


tC cu 


annual and monthly means of spot areas and 

other characteristics, detailed descriptions of 

the 761 largest spot groups, and there are 
Great and Medium-size Planetaria catalogues of magnetic storms. 


y ir istronon 1 nterest, 

2 s CHICAGO ASTRONOMER 
Delivery commitments and full Stuptirs OF LonxG Prriop VARIABLES, Leon ey 
information will gladly be given Campbell, 1955, American Association — of Subscription rate-—$1.00 per year (ten issues 


ee Variable Star Observers, 4 Brattle St., Cam THE CHICAGO ASTRONOMER 


J W FECKER INC bridge 38, Mass. 247 pages. $6.00. cloth, 
e e tA e VN SSC 


55.00) paper. 
2016 Perrysville Avenue At his death in 1951, Leon Campbell was 
Pittsburgh 14, Pa. engaged in analyzing the observations of 
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W. F. G. Swann, Barto! Research Founda 


tior 75¢ 


RELATIVITY AND ITS ASTRONOMICAL 
IMPLICATIONS, by Dr. Philipp Frank 
Harvard University 50c 


the Sur 


SKY PUBLISHING CORPORATION 
tor Cambri Mass 


’ idé cne rw 


Harvar ) i ge 5, 
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brightness of long-period variable stars mace 
by members of the AAVSO up to 1949, and 
this work has now been prepared for publica 
tion by Mrs. M. W. Mayall 
ot the society 

Part I 
observed tor 
to 1949 
list 


present recorder 


and minima 
990 long-period stars from 1921 

forming an extension of the earlier 
Harvard Annals 79, part 2 The re 
mainder contains tabular and graphical mean 
heht curves for 


lists dates of maxima 


in 


88 stars, based on more than 


570,000 individual observations 


Tu 
Wi 


pages 


COMMON SENSI tHE ENACI 
Kingdon Clifford, 1955, Dover 
$3.00 cloth $1.60 paper 


O: SCIENCES 


Mann s15 
Originally published in 1885, this work is 
a luminous explanation for laymen of what 
mathematics is about. J. R. Newman's intro 
duction contains an extended biographical 
account of the author This is a reprint of 
1946 Knopf edition 


the 


\ MARINER'S 
and Hl. Hf 
71 pages 

Written mariners port of view 
and a companion to 4 Pilot's Meteorolog) 
the book presents the fundamentals of mod 
ern meteorology in clear and simple 
with many This 


to students at 


MIE TEOROLOG) ( (, 
Taylor, 1956. D 


SS.00 


Halpine 
Van Nostrand 


from a 


terms 


illustrations text is used 


to teach meteorology the U.S 


Naval Academy 


AMATEUR ASTRONOMERS MANUAL, Laban Lac 
Rice, 1955 Cumbe Universit P 
Lebanon 65 cents, paper 
bound 


and ress 


Tenn. 58 pages 

This pamphlet of astronomical data is de 
signed to 
standard 
library facilities 
informauion on 
stars is included 


the amateur who has 
books 
Only 


sun 


assist no 


reference nor Casy access lo 


the most necessary 


the moon, planets, and 


Gases, A. von 
Press 
Writing 1 advanced students, Dr. von 
Engel explains the production, motions, and 


IONIZED 
University 


kenge 


281 pages 


1955 


$6.75 


Ovtord 


recombination of charged particles in gases 
topics Of basic importance in astrophysics 
WRITINGS 

1955 


pape 


PHILOSOPHICAL 
Buc Mie? 


$4.50 cloth 


Ot 
Dover 


Prirnct Justus 


editor 8H 


S195 


page Ss 


Selections the 


ale 


with 
| 


in large part dealing 
hil I 1 | t ! 

philosophical basis of scientific method 
given from the works of Charles 8S. Peirce 
This is a reprint of The Philosophy of 
Peirce: Selected Writings (1940) 

Tur Tttrory oF HyprRopy NAMic 
( ( Lin, 1955 


155 pages. $4.25 


STABILITY 


Cambridge University Press 


This is a summary, written for specialists 
theory of fluid flow 
many of which are applicable in astronomy 
The volume of the 
Monographs Vechanics and 
1 pplied Mathematics 


of recent advances in the 
and geophysics is one 


Cambridae on 


MAN AND THE WINDbs, / 


1955 Pha OSOPhical Librar) 


Rue 


SO6.00 


fubert de la 
206 pages 

\ popular account of the winds in all parts 
of the world tells particularly of their effect 
on mankind. This is a translation by Madge 
I Thompson of a French work, 1’Homme 
et le Vent 

AND CON 
Votume Il 
167 


MbASUREMENT 
AND INbDUsTRY 
editor, 1955, Reinhold 


TEMPERATURE: Its 
TROL IN) SCIENCE 
Hugh ¢ Wolfe, 
pages $12.00 
The 24 chapters 
third symposium) on 
Washington in October, 1954 Many of the 
contributions are of significance to the as 
notably on astrophysical tempera 
Cecilia Payne-Gaposchkin; ioniza 
tion measurements at high temperatures, by 
W. Lochte-Holtgreven; and temperatures in 
the upper atmosphere, by H. EF. Newell, Ji 


at the 
held at 


read 
temperature 


are papers 


tronomet 


tures, by 


Amateur 
Astronomers’ Manual 


by Laban Lacy Rice 


ealt of. rmatior 


Single copy, 65 cents. | 
Cumberland University Press 


Lebanon, Tennessee 











The latest 


Cpitz Planetarium 


is being installed at 


University of South Carolina 


Columbia, South Carolina 


* 


Spitz Laboratories, Inc. 
YORKLYN, DELAWARE 


Teleph ne: CEdar 9-5212 





¢ 


: 
3 
| 
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PPP PLE LELELELELELOLELOLOLODLLOL DLLs 


Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN 
Il THE MOON 
Il THE SOLAR SYSTEM 
IV THE MILKY WAY 
V EXTERIOR GALAXIES 
Narration by Dr. Ruroy Sibley. 
Highly commended by Visual 
Aid Departments, Film Librar- 
ies, Schools, Colleges and Edu- 
cators throughout the country. 
Slide Strips (35-mm.) and Slides 
(2 x 2), immediate delivery. $ 
Each slide strip and set of slides 
is made from 20 selected frames 
of the corresponding reel. With 
Teaching Aid. 


Catalogues on request. 


International 
Screen Organization 


1445 18th AVE., NORTH 
ST. PETERSBURG 2, FLA. 


CHIL OLEF 














NOW — NEW DELUXE 4” DYNASCOPE Reflector 


with ADVANCED Precision Features Offers 


You Truly Amazing Telescope COMPLETE 


"Stor onty B 7 9 95 


F.0.B. Hartford, Conn. 

Shipping Wt. 21 Ibs. 

Express charges 
collect 


~\ Compare these advanced features with 


. 
2 any telescope at double the price! 
.- 
@ \ 0 4-inch Parabolic Pyrex Mirror — finished to exacting specifications and guaranteed 
to perform to the Dawes’ limit for this size of instrument. Aluminized and zircon 
quartz overlaid to insure maximum protection and lasting use. The 4-inch mirror 
gathers '3 more light than a 312 inch mirror. 


@ NEW improved cast-iron true equatorial mounting with free-moving polar and 
declination axes complete with friction clamp on declination axis and large 
knurled brass adjustment on polar axis. Wing clamp provides quick change 
of latitude adjustment. Both axes are of 58 inch steel supported on four bear- 
ing surfaces. Rugged, weighs approximately 12 pounds. Mounting is guaran- 

teed for vibration-free action and necessary smoothness. 


© NEW 114 inch eyepiece mount with exclusive double-draw focus and rack 
and pinion. Adjustable for three inches of travel to accommodate any eye 
piece, negative or positive. Built-in diagonal mirror accurate to ‘s-wave 
tolerance. 


Three eyepieces: 18-mm. Huygens, 9-mm. achromatic Ramsden, 7-mm 
achromatic Ramsden, giving powers of 65X, 130X, and 167X. 


5) 4-power achromatic finder scope with crosshairs. Extra large field of view. 
© NEW covers for eyepiece tube and open end of the telescope itself! 
@ NEW bakelite tube beautifully finished in grey wrinkle enamel! 





Inquire for details of con- 


venient Time-Payment Plan. 











8) NEW improved hardwood folding tripod legs in natural finish 
Chain ties provided (not shown in illustration). Sturdy, balanced, 
perfect portability. 


THE SUPERIOR 4-INCH TELESCOPE Prove it yourself at NO RISK! 


Here at last is the scientific instrument that serious amateurs have been 
waiting for — with a full warranty of high accuracy at lowest cost! 

Now you needn't spend $150 and up to be sure of high-precision observa- 
tion. Nor do you need go to the time and trouble of building your own 
telescope to get the most value for your money. For the dollar-and-cents 
facts about the new DeLuxe 4-inch Dynascope are these: The advanced 
precision features are those you would want to select for yourself. But buying 
them singly, as an individual, you could never beat our low price. Nor 
could you hope to surpass the technical co-ordination and stability that 
have been engineered into this superb instrument to meet the most exacting 
standards of optical and mechanical superiority ! 

Fully achromatic, tested and proven by scientists in leading planetaria, 
the new DeLuxe Dynascope comes to you complete with every part and fea- 
ture exactly as described and illustrated here. Each instrument is carefully 
triple-tested before shipment and is accompanied by the Inspector's per- 


formance report. Specially packed, it is ready to be set up for observation 
within a few seconds. Shipment is F.O.B. Hartford, Conn., express charges 
collect (weight 21 pounds). There is nothing else to buy, no added charges, 
no extras of any kind. 


YOU WILL BE DELIGHTED—OR MONEY BACK! 


Prove to yourself—without risk—how good the new Deluxe Dynascope 
really is. Order it now. Try it at your own pleasure. Compare its performance 
with that of any other telescope at double the cost or more. It will delight 
you and exceed your every expectation —or simply return it within 30 days 
for a full refund. But don’t delay. As you know, quality engineering of 
precision instruments does not permit mass production. Consequently the 
supply is limited. To assure yourself of prompt delivery, send your check or 
money order today! 


THE CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


DEPT. STD-23, 331 CHURCH ST., HARTFORD 1, CONN. TEL.: CHAPEL 7-1696 — CABLE ADDRESS: CRICO 
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Stock 


BUILD YOUR OWN 


r neluded! M 
= 85,025-Y 


3” REFLECTING TELESCOPE 
with this 
COMPLETE, 87-PIECE 
Do-It-Yourself KIT! 





nu ind t 
K id 
wit! 4 
app i 
4 made ii 
sm 
it 4 
re Na 1Y 
Heavy wa t 
black i 
« rn at 
60X pie 
Xa 20% 
Crossha d 
i at 
( 
K guarantee 
$29.50 f.o.b. 





EXCEPTIONAL BUY IN A 


Complete, Assembled 


6” REFLECTING TELESCOPE 
40X, 60X, 120X, 150X, 300X 


‘ \ 


Stock + 85,024-Y 


EDMUND SCIENTIFIC CORP. 





$245.00 f.0.b. 


ne 6 PR et! 


SPECIAL NOTICE 


We Are Liquidating a Huge, Newly Acquired 
Stock of U.S. Gov't. Telescopes... 
Your Chance to Pick Up an Excellent Bargain 

READ THE DETAILS CAREFULLY — THEN BUY! 





M-17 8-POWER ELBOW TELESCOPE 


$200 VALUE FOR ONLY $12.50 POSTPAID 
BIG 2” OBJECTIVE—KELLNER EYEPIECE—AMICI ERECTING PRISM 


4 BUILT-IN FILTERS—RETICLE ILLUMINATION 


oa De tie oes gucnmaetce 


atop 





Field io 6°, exit pupi 
finde nana lon 
as a mounte t D 
Al an be or 
1 longer { x 
wer tr n 
nm. F.L. esepi 
rhese tel 
we sndid ee i 
i t t wi 
di 
xcepti ba ‘ ! 
at Wwitlr all 
Edn Y landi 4 Y 
Stock + 70,065-Y $12.50 ppd. 











M-70 3-POWER TELESCOPE | en ore 


Items Are Sold 
With Money-Back 


A $75 VALUE FOR ONLY $7.50 Guarantee! 


















i gis 


Made of sturdy steel and 
brass — weight 5 pounds. by : 
Length 2242”. 12° 19’ field! ®& 














Stock +80,055-Y Completely boxed with protective absorbent, 
exactly as received from Army (‘new or near new) $7.50 ppd. 


Stock +80,051-Y Telescope only ‘used—good condition) $4.00 ppd. 


THE MOUNTING RINGS FROM OUR STANDARD 7-POWER 
FINDER CAN BE USED ON THE ABOVE M-70 TELESCOPE 


SREY 


Stock #50,075-Y Ring mounts per pair $4.95 ppd. 
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ACHROMATIC ASTRONOMICAL 


TELESCOPE OBJECTIVES 


Real Quality at Bargain Prices 
Make Wonderful Refractors 





SPITZ 
MOONSCOPE 


For three years we checked U.S., German, and Japanese 
‘ far ¢ r} 1) jue rea] “ 
manufacturers looking r one who could produce really S E h’ S | 
“vere ane racy ee the Earth’s Satellite 
good telescope objectives at a low price. A few times we 
yrdered samples only to be disappointed in quality or fina ; 
price. Finally, we found a Jz engineer whi \ precision-made $2-power reflecting telescope 
jesigned some excellent t ives We place by makers of Spitz Jr. Planetarium. Clearly 
yrders with him _ He ehecking eacr reveals the craters of the moon, shows Saturn 
4 nu objectives we > 
Jupiter, other wonders of the heavens. Base« 
or three times 
on same principles as world’s giant telescopes 
Stands 36” high on removable legs. Adjustable 
polished and corrected mirror. Fork-ty pe 
iltazimuth mount rotates on full So0° circle 





Comments 
Not coated 
ad : Coated 
50,106-Y 4” 60” 60.00 Not coated 
50,107-Y 4” 60” 69.00 Coated on four 
Metal! cells are available r the objectives above 
Stock #70,063-Y $11.95 for 4” objective 
Stock 370,064-¥ $10.95 for 3” objective 
LOW COST, LONG F.L. ACHROMAT 
Stock 230,187-Y 50” F.L.. 2” diam.. coated .. . 
$12.50 ppd. 


Rack & Pinion Eyepiece Mounts 





iA 


“For Reflectors 





SITipe the a 
nished In 
is tor reflecting 
and is 


made to fit ar 
attacninyg 


Nos. 50,108-Y and 50,1 





have focus f over 
1.D. and our 3 1.D. alu 

Stock 250,077-Y (less diagonal holder) $9.95 ppd 
Stock +60,035-Y ‘diagonal holder only) 1.00 ppd 
Stock +50,103-Y (for 27," 1.D. tubing) 12.95 ppd. 
Stock =50,108-Y (‘for 37,” 1.D. tubing) 13.95 ppd. 


HUYGENS EYEPIECES 





Here are some really terrific values in eyepieces! 
Ihe three eyepieces listed below are manufactured 
the world’s best producers of optica 
We have sear hed the world’s mar- 
iding Germany France t find 
ality eyepiece The re vy, the 
vorkmanship evidenced in the metal parts, wi 
pro ve the skill and ere e Goto Optica 
Company, Tokyo. Guaranteed Mensifis iys! 
HUYGENS TYPE — STANDARD 114” DIAM. 
6 mm. (14”) soem Length 
Stock + 30,06 $8.50 ppd. 
12.5 mm. (12”) _ Length 
Stock +30,064-Y $8.00 ppd 


and 20 mm. 


COMBINATION EYEPIECE—10 mm. 
$9.00 ppd. 


Stock +30,065-Y 


ORDER BY STOCK NUMBER 


BARRING 






































‘ ar swings to any location in the sky. Fascinating 
28-page instruction book is included. Instru 
ment packed in sturdy carrving Case 
Stock +70,068-Y $14.95 ppd. 
surfaces 
7X —— FINDER TELESCOPE -- ACHROMATIC ‘“MAKE-YOUR-OWN” 4%” MIRROR KIT 
Stock +50,080-Y Finder alone, less _ ring The same fine mirror as used in our Palomar, Jr 
mounts $9.95 polished and aluminized, lenses for eyepieces ar 
Stock 250,075-Y Ring mounts per pr., $4.95 liagonal. No metal parts 
Stock 2+50,074-Y $16.25 ppd 
ASTRONOMICAL TELESCOPE TUBING ™ 
tock N LC O.D. Leth. Descriptior Price 
te: Gn eis a LATEST 
80,038-Y 14% aM 16 ) Spiral-wound § $2.50 MODEL [. 
85,008-Y 7” %W%; 60" \ paper / 4.00 
85,.011-Y 27%’ 3” 42” 6.00 Designed by Armand Spi 
eo ~ Projects nearly ta 
85.012-Y 3% 4” so” 8.75 nae } ” 
more than 70 cor ( 
85,013-Y 47% =" 18s” ( Aluminum ) 9.00 ices se no 
85.014-Y 67% 7” 66” 15.00 Use it in any darkene 1 roon 
All tubing hipped f.o.b. Barringt N. J of the house, project it or 
walls and ceiling. ‘No " 
teries, works on ordinary f9 
household current. Two sin if 
MOUNTED ee ee 
you the sky as 
om any point in the 
rn emisphere 
ERFLE EYEPIECE H 
e time of night 
68 FIELD OF VIEW month of the year! 
Consists of 3 coated achro- brightness sp hia 
mats in metal mount with Sa Pea ya! Pak bane 
il spiral focusing F.L. 1%” nsebane yas Hr sige gt 
Diam. 54 mm., ies ng rth 54 m m oh ance pertain 
War surplus. Govt. cost alk iminated ts ns pid ~” 
$84.00. This is the type war- About 1 high on a “ base 
surplus bargain that will be Stock +70,040-Y $14.95 ppd 
talked a jin years to Stock +70,059-Y Sky Zoo Projector $3.98 ppd 
| ae Se rneaen ere oe Stock +70,060-Y Southern Hemisphere 
/ LJ Stock +5160-Y, $12.50 ppd Projector $3.98 ppd 
a= ADAPTER 5X FINDER TELESCOPE 
Provides 114” diameter mount to fit eae deatiliiiet ennai 
standard eyepiece holders. . 
Stock 230,171-Y $3.95 ppd 
> ee 114” diam. a 
WAR 
AR TELESCOPE se | 
as crosshairs for exact ocating You for 
EYEPIECE by sliding objective mount in and out Base f 
any diameter ibe an important 1dvantaye 
as 3 centering scre alignir with ma 
Mounted Kellner Eyepiece, 0 aaa ig dion . he : ' WwW. “ h Beas 
Type 3. 2 ac hromats, F.L. 28 han 1 nourid 7 7" 
mm., eye relief 22 mm. An ex : ; : 
tension alta: O.D. 1144 Stock 250,121-Y $8.00 ppd 
standard for all types of tele- 
scopes Govt. cost $26.50. 
Stock 25223-Y, $5.95 ppd. |_| a MISCELLANEOUS ITEMS 
ae KELLNER wh ye av 
DOUBLE AND TRIPLE YOUR TELESCOPE’'S pata Meu 30. mt SY ae k $6. Oe eed 
POWER WITH A BARLOW LENS pagal : an 
Stock 230,175-Y. Unmounted, O.D. 1-3/16". 60 SPECTROMETER Reps Polished surface 
Coated. Fits in tubing listed below $3.00 ppd 18mm. x 30 mn wave lengtt 
LE ; Stock = 30,143-Y $8.25 ppd 
Stock 2=30,140-Y. Mounted Achromatic Barlow 
Lens ppd. 
30-day Money Back Guarantee BE SURE “ CET FREE CATALOG vi 
as with all our Merchandise! Fantastic var V never before have so mar 
enses, prisr ptica truments, and ¢ [ 
BRASS TUBING pee ete, SOc Sea, ote eee 
2 pieces, long, slide fit iting. Blackened brass the greatest assembly of bargair 311 Amer 
I.D. 1-3/16 O.D. 1-5/16’ os fit single-element Imported! War Surplus! H re f other har 
Barlow above. to-get optical items. Write f talog''Y 
Stock +40,165-Y $1.25 ppd. 








SEND CHECK OR MONEY ORDER 


oe i NEW 


SATISFACTION GUARANTEED! 


JERSEY 
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ASTRONOMICAL INSTRUMENTS 


OF QUALITY 

Va Le ! 
Optical Instruments including stand- 
ard Telescopes and all accessories. 
flat mirrors of pyrex or 
1 within 8 Wave 
Thickness about 
diam., $40: 6”, 


Larger diameter 


First surface 
rown g figure 
Uncoated 
6 diameter. 4 


$65; 8”, $110. 


able 


tolerance 


Parabolic mirrors. Uncoated and hand 
rrected Rat TO 4” diam 
$42.50; 6”, $58; 8”, $105. Other 
7: 


jiameters and focal lengths available 


LABORATORY OPTICAL CO. 
Plainfield, New Jersey 











THE NEW GARTHOSCOPE 
6- OR 8-INCH REFLECTOR 


NCH COMI $310.00 


\\ 
IN H COMP $400.00 
MIRROR CELLS 


Made 


6”-$7.00 8”-$11.50 
10”-$35.00 


EYEPIECE ATTACHMENT 
WITH RACK AND PINION 


$15.50 
BUILD YOUR OWN TELESCOPE 
Satisfaction Guaranteed i 


GARTH OPTICAL COMPANY 
P.O. Box 991 Springfield 1, Mass. 
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GLEANINGS FOR ATM’s 


EDITED BY 4 


Nores on Basic 


R. Procedures in Optical Design 


\ great 


could be written about 
the 


Obyective 


deal 
relatively 
detailed 


optical design—even of sim 


ple achromati But 
correction. ol optical 
Little 


an optical designer 


procedures lor the 


systems would mean except to one 
studying to become 
\ short discussion of the PONE ral philoso 
phy ol present-day optical design should 
the and may 
help to dispel some of the that 
the optical designe) 
His work 


complex and difficult, and requires much 
but there 


interest amateur, however 
mevstery 
shrouds 


too often 


and his activities is certainly 
mathematical skill and insight 


is nothing mysterious about it 


What the 


Clarified 


1. Orders of Aberrations. 
trvinge to do can be 


look at the 


It is theoretically possible 


designer. is 
by a bird’s-eve aberrations of 
optical svstems 
to write an equation for the path of any 


rav whatsoever passing through a 
Such an 


the ray 


even 


optical system equation will 


specity how emerges from the 


system—in terms of its intersection leneth 
or some other measure 


tell 


parameters ol 


convergence angele 
Lhe 


Measure 


equation will also how this 


cle pe nds on. the 


the optical system (such as surface curva 


tures, refractive indexes and= spacings 


and on where the ray enters the svstem 


which might be specified by field angle 
and height in the aperture, for example 
Since the equation is for a general ray 
the parameters of the optical system will 
appear as Constants in the equation, and 
the data for the incident ray will appear 
as variables. In principle, the equation 
SCTICS In 


written as an. infinite 


the 


can be 


which variable terms are of odd 
order 
For example, such an equation might 


look like this 
xX ay aysh?6 
a Shp? ay? axsh'9 
agh®? ay h2h! a), ht 
apo 4 (36 


ayh® 
azh° 


ajh a) 


Here X is some property of the emergent 
ray, and h and § are the data of the inci 
height in the and 


I he 
the 


dent ray, say aperture 


held angle a’s are constants 


For even simplest: optical svstem, 
such an equation is so Complex that it is 
nearly impossible to write explicitly, but 
theoretical existence of the 


the equation 


can he 
The 
of Equation 36 


prove i 
the right side 


the 


first three terms on 


establish first-order 


properties of the optical system These 
are the Gaussian properties, derived from 
the paraxial and thin-lens assumptions 


The the 
third-order aber 


next four terms represent 


aberrations—spherical 
ration, distortion, coma, and astigmatism 


The next six terms involve the fifth-order 


ARLE B 


BROWN 


XVIII 


aberrations, of which only a few have re 
(Nctually 
thie 


Orpries 


there 
filth 


ceived distinctive names 


are more than six aberrations of 


order, because the a’s in GCI ral are 


pound Constants 
terms of 


the first-order 


this general equation is quite simple—in 


Derivation of 


effect we have done it when we found 
the equations tor focal length and imae 
height. [tas also not too difficult to writ 
down analytical expressions for the third 


order terms, for spherical aberration and 


like 


derived in 


the Such expressions have not been 


these articles, but they are in 
eeneral use 

\ number of investigators have de 
veloped mathematical methods for calcu 
the fifth-order 


might be expected, these 


lating aberrations \s 
procedures are 
complex and laborious, and not generally 
very useful in practical design 
aberration — is 


Chromatic represented 


difference between Equation 36 


for light of two different 
classed 
Pr 
with in 

differ 
eX 


by the 


as Written twice 


wave leneths: thus it cannot be 


any one order. 
Chromatic dealt 
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as an aberration. of 


Wary aberration 


our 


ence between the firstorder terms of 


TRIPLES ‘SCOPE 
PERFORMANCE! 


d, more lig 


Sharper im wicle 


ruiing: state- 
in 16-; 
il matter nt 

If-addressec 

nine cents 
postue 
Power lens 
gives three 


Goodwin Resolving 
front of eyepiece 
magnification on each by 
your primary focal length 
three times, yet extends eye- 
more than two inches from 
alone sharpens definition. 


First, the 
placed in 
times the 
lengthening 
angle up to 
piece out no 
normal. This 


Next, by achieving your 
on more comfortable 
pieces, you lessen image 
due to short-focus acute 
convergent beam, since all usual eye- 
pieces are f/1l or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power evepieces. 


highest powers 
low-power eve- 
deteriorations 
bending of the 


Powe ens Ss aenro 


The Resolving 
field sharp to 


coated, gives flat 
Here is astonishment! Price 

1” long adapter tube fitting 

* eveplece holders ONLY 

le to Unitrons” only 

if Unitron). Monev back if not 
\ thrilled iter two weeks 
Used and praised by legions! 


College 


purchase 


Vo COD’s and Obse 


fortes may send order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 








pressions for the intersection lengths in 


Phere are, of course, 


all the 


two different colors 


Chromatic variations of monochro 


matic aberrations 
Almost without 


exception, the general method of the opti 


2. Design Procedure. 


with a first-order 
ol 


major lens Compo 


cal designer is to start 


This 


a general way 


CONSISES ce termining 


thre 


solution. 
in 
nents re quired (such as objective, erectors 
and eyepiece); then Choosing appropriat 


local lengths and apertures to arrive at 
a system with the required magnification 
speed, pupil diameter, illumination, and 


the like. We 


July, 1954. installment 


did essentially this in) our 


where we svnthe 


This 
and L hope 


first ore 1 
that 


sized an opucal system 


design is quit simple 


readers who have tollowed these articles 


with some care will trv them hand at it 


These preliminary choices are neces 


loose 


rather 
the 


sarily and subject to modifi 


Cathonm as detailed design progresses 


for some compromises may b needed. to 


ichieve adequat optical performance 
Once the 


obtained. th: 


has been 


dealt 


first-order design 


aberrations are with 
as follows 


| Calculate the 
standard 


third-order aberrations 


by some mathematical method 


and, by making small chanees in param 


eters such as curvatures and spacings 


bring the third-order values close to zero 


for all aberrations important im the svs 


tem 

2, Next 
through the 
This 


aberrations of all orders 


CNadcl ray trace 


make 


svstem 


all 
for selected 
ol the 
words 


Since 


several 
the 
in other 


ravs determines sum 
the real performance of the system 
third-order terms add to practically zero 
the the 


exact Calculations represent the 


from 
still 


aberrations which result 


un 
corrected higher-order aberrations 


bee 
third-ordes 


designer now returns to. the 


procedures, and deliberately 
of 


balance 


introduces small amounts third-order 


the 
deter 


to 
that 


exact’ ray 


aberrations  sufhicient 


residuals were 
the 


and 3 


higher-order 


mined from traces 


1 Steps zZ are now repeated as 


necessary to bring the optical 


the 
If the original design choice 
then the 


often as 


system within required tolerances 
is fortunate, 
the 
perhaps 


the 


process is convergent, and 
alter 
But il 


as is frequently 


final results are attaimed 


four or five repetitions SVS 
tem does not respond 
thie 


the 


case—the designer must boldly change 


original clements, perhaps splitting 


one component into two, or changing 


glass types, and start over 
This optical-design procedure is much 


easier and more. etbective than making 


system and 
I he 


aberrations 


small arbitrary changes in the 
tracing rays through it for each step 


calculations for third-order 


are much simpler than for exact ray 


tracing. More important, this procedure 


tells how each surface contributes to. the 


final aberrations, so the designer knows 


just where to make changes. Exact ray 


such surface-byv-surface 


the 


tracing gives no 


information, and changes then have 


to be pure guesswork 


Currently, most optical design) groups 


use electronic digital Computers for the 


exact ray-trace calculations. These com 


puters can calculate at) phenomenal 


speeds, performing in minutes what would 
for 


days a trained operator ata 


But it is hardly 


require 
desk calculating machine 
worthwhile to program. the simple third 
calculations on 


orden a computer 


It would be helptul it we could dea 
the fifth-order the 
thre This 
is the justification for the development ot 
fifth-order the 


enough 


with aberrations in 


same wav as third-order ones 


theory Unfortunately, 


calculations are not vet simple 


lo some 


be venerally uselul: however, 


work has been done on programming 


them for electronic computers 
Theoretically, at least. a large clectronic 
digital computer could do the entire job 
of optical design, including calculation 
of the 
the parameters 


Some 


third-order aberrations, adjusting 


and final convergence 


progress has been made toward 


this. Dn 
the Harvard Mark I\ Computer, has cde 
machine 


James G. Baker. working with 
veloped methods by which the 
fed with data for three types of glass and 
a required aperture and focal length, as 
well as criteria for judging the quality of 
a solution. will compute the best possible 
triplet lens 


Lo be 


continued 
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AMATEUR 
TELESCOPE MAKER 


Send for FREE Price List 
@ LOW PRICES e 
$4.50 and up 

ALUMINIZING 


Instructions, 10c¢ 


KITS 


Re 
Will not Peel « B 
Mirrors 


Made 
To Order 


Mirrors 
Tested 
Free 


Prisms 
Eyepieces 
Accessories 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y 








OPTICAL FLATS 


Pitch Polished, Beral Coated 
Rectangular shape 
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Elliptical shape 

Heavy edges to mi 
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BERAL COATINGS 


LEROY M. E. CLAUSING 
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quality eyepieces you can buy. T 
to precision standards and are identical to ones we 
have furnished to some of the I: 

These four-element eyepieces give a flat, beauti- 
fully corrected field of view. They are also Par Focal, 
which means that if an object is in focus with one 
eyepiece, it will also be in focus with different power 
eyepieces. Each is made with ample eye relief for 


those who wear glasses. 


are black, anodized aluminum. 
PRICES... 
Eyepiece and Focusing Mount . 


Adapter Tube only. . . . . 
Focusing Mountonly . . . . 





One of Mmevtca » Finest € Irticad Hants 


DAVIDSON Zé 


EYEPIECES AND ACCESSORIES 


We have in stock for immediate delivery the finest 


All eyepieces have hard-coated optics and come 
with metal dust caps. Telestar eyepieces are of the 
bayonet type and lock securely into an adapter tube 
with just one-quarter turn. They 
16mm., and 22mm., focal lengths. All metal parts 


Eyepiece with Cap (11mm., 16mm., 22mm. F.L.) $15.00 


hese optics are made 
irge observatories. 
are made in 11mm., tg 
Each 


25.00 
3.50 
12.50 





March, 1956, Sky AND Trtrscort 


: 








DAVIDSON MANUFACTURING CO. 


2223 RAMONA BLVD., WEST COVINA, CALIF., U.S.A 
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Complete Telescopes 
6” as illustrated $660 
Supplies 


Ramsden 
Eyepieces | 
$6.15 postpaid 


Eyepiece and 
Prism Holders 


Mirror Cells 
Finders 


Equatorial 
Mountings 
$190 up 


Prisms 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn 








Precision Diagona 


fused quartz ‘ \ racy guarat 
f 7 ¢1) 
t pse * >it 

pse x 2 314 

Pyrex 

tc pse * $ a 
Ellips. « 2.12” $ 8.0 

\ ywnun iting $] extra 

f ’ res 
” mirror blank 


E& W 


Is 


possible performar 


ne ot our clea 


OPTICAL CO. 


E. Hennepin 


ve ‘ 12 


Ave 
Minn 











Six 
Diameter Plate-Class Tool Pyrex Tool 
6” $ 8.75 $ 9.75 
8 $11.75 $16.50 
10” $20.00 $29.00 
1215” $36.75 $51.00 


PYREX MIRROR 
MAKING KITS 





EQUATORIAL MOUNTING 
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f é f ul supplie 
DAVID WILLIAM WOLF 


16-12 101st Ave. Jamaica 19, N. Y. 
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ARNIS 9p COA SEE 


Pwin 12)4-iNcH SHORT FOCUS NEWLONIAN REFLECTORS 
ICT URED on the front cover of this Just below the upper boiler-plate disk 
issue are twine telescopes that have is a thin sheet of aluminum with six 
many distinctive advantages for amateun ‘cages attached for defining the posi 
observers They are identical short-focus tions of the balls. as can be seen in the 
portable [2}-inch reflectors that can be photograph. Little or no smoothing of 
taken apart and packed in a car for trans the ball races is needed) because of the 
port to observing sites. Only the tube of | large size of the balls. Of course, any 


each instrument is so large as to require 
transportation on the roof of an automo 
bile 

I he 
built 
Calif 


the 


mountings were designed and 
Clarke ol 
who is seen in the photograph on 
page He taken ol 


the telescopes apart, using only Cres 


by Harris Il orrance 


has one 
the 
the 


facing 


cent wrench that is Iwing on Tass 


next to the and cell 


When 


on the casters bolted to the bottom plate 


mirro! 
assembled, each telescope rests 
ind in this position may be rolled from 
place to place 


the 


It is a simple matter to 


lower to ground the “handles” that 
are used during such rolling, whereupon 
the telescope becomes an equatorial ready 


ol 
sé parate d 


for the night’s observing. A pal 28” 


diameter boiler-plate disks 


by six 1” steel balls, provides for move 
ment ino right ascension (or in azimuth 
when the plates rest horizontally 1 4 
aircraft bolt, 23% long, rotating ina 
limken thrust IT 1755/1729B_ bearing 
holds the two plates tovether 

The design is) such that when the 
mounting 3s put In the equatorial posi 
tion at least two of the balls are lower 
than the bolt, and a physical couple is 
set_ up between the lower balls and the 
bolt. If four or tewer balls were used 
severe rocking would result: five should 
work, but six are much better 


obvious bumps were removed with emery 
cloth 
merry-go-round served to. seat 


Several small children playing 
the balls 
well on these particular instruments! 

The base portion ts normally a single 


unit when the instrument is taken apart 


for transport; itis the heaviest part 
weighing some 150 pounds. Phe angle of 
its two main fork arms depends on the 
latitude These arms are made of {” pipe 
with |” tubing used for stiffening. “The 


extra stiffeners seen in the first: model 


(to the right on the front cover) proved 


omitted on the 
thre 


unnecessary, so they were 
On the 


lugs 


second ends ol forks serving 


as lees are with screws to provide 


for small adjustments of the polar axis in 
altitucl Lhe fork 
bolted to the bottom plate to avoid warp 


arms of the base were 


ing that might be caused during welding 


One of the casters is bolted to the bottom 
plate rather than welded, for the same 
reason 


Mounted on the upper plate is a modi 
fied series of welded "A" frames that make 
up a rigid fork to hold the telescope tube 


\ll 


Are 


the 
bolted rather than welded 
I he 


fork arms depends upon the 


parts attached to the base plate 


these bolts 


permit quick disassembly length of 


thre focal 


length of the telescope and the position 


tube at which the declination 


I he 


tlong the 


fork arms are long enough 


INTIS IS scl 





$ ‘ ; 
The mirror support of one telescope (left) and the diagonal spider support of 
the other are seen here. Photograph by Harold Turner. 








The 12)-inch reflector iy easily taken apart for transport in a car. The base plate remains one unit with the clutch, gear, 


hour circle, and pointer. 


to permit the tube to be turned between 


them for obsersine i the vicinity of the 
north celestial pol 
Sleeve bearmes with split housimes on 


forks hola the 


formar the 


the ends of the 


tube and 


tele SCOpe 


declination ante on 


tliitude motion md can be tightened 


for proper triction adypustment 
pro] 


I he telescope tube is 67” long, 14” 


inside diameter. with a wall thickness of 


W051 Tt wetehs about 35 pounds in 


cluding stiffening rings, spider assembly 
CVEPIece adapter and trunnion shatts 
is inside-riveted its full length 


Harris 


I hie tube 
which was accomplished with Mh 
outside and his son inside during the 
riveting process 

For the secondary support, the foun 
spider vanes attach directly to a prece i 
va bat stock 


tions. as can be 


milled into four offset sec 


seen in the picture show 
tube \ hole 


is counterbored on 


Ine the upper end of one 
slightly larger than 
thie bar's iNIS \ drill rod 
hole 


\llen screws running in almost 


slips 


through the and is centered) with 


flour small 


parallel to the spider vanes Threaded to 


the drill rod is a flat disk whose diameter 


is that of the brass tubine used to hold 


the diagonal mirro. \ piece ol milled 


steel] dowel cut on a dd ane le Was slipped 


brass tubing then 


inside thre 
thre 1D 


OVE! 


aga plug 
side of the brass tube was pinned 
to hold the diagonai mirror. Ma 


Harris prefers the use ol stainless steel 


wool as backing for the secondary I he 


inside of the brass tube is threaded anal 
threaded metal disk on 


that a 


screwed onto the 
thre drill rod | 


wine nut ol 


have sugeested 


small similar safety device 


te put on thre uppel end ol the drill rod 


as a precaution against the diagonal’s 


Mr. Harris iy holding a spare drive motor in his hand. 


Slipping out some time and causing con 


siderable trouble 


Phe primary mirror cell is made chiefly 
of 1”’-bv-3”-bv-!” steel channel. The three 


screw heads seen emerging from the 


channels are not tor collimating, which 


Is accomplished by position nuts on the 


hree boits that hold the cell to the tele 
scope. Notice in particulaa the adequate 
entilation for the primary, a very im 


portant item ina telescope with a full 


tub Phe mirror cl 
Stability 


Wahnee os 


is alwavs the big problem with 


portable mountings Mir. Harris) states 


that complet settling alter a 


severe jolt 


requires four seconds in) the altazimuth 


rangement. and seven seconds in the 


equatorial 
lop rlhoria well. short-locus telescopes 
and secondaries of ex 


! (pure Hrrors 


cellent figure— the requirements are much 


than for instruments ol 


I bre SC 


critical 
local 


More 


longer ratlo two telescopes 


Photograph by Harold Turner. 


2.142” 


rele bv 


ire o£ 5.68. with secondaries of 
NOY ANTS I hese 
Phomas Ro Cave. Jr. Lone Beach, Call 


| 
aha 


OpPtlios Were 


with surfaces accurate to | LO wae 


the telescopes perform as well as any 


others of their aperture 
Using one of the imstruments. Mr Cave 


} 


found two divistons im the ring of Saturn 


het PCV IOUSIN reported tor thre \ssocl 


ition of Lunar and Planetary Observers 
with my 


Mars 


wert 


which TP later confirmed 
Most) of \Ih Cave s 


1954 


one ol 
12-inch t 7 
drawines for the ipparition 


made at this telesc mad they are 


mmone the best drawings sent to thr 


ALPO 


For variable star 


Mars recorder 


work these haree 


reflectors are most ethotent. as they can 


observe Loth-magnitude stars Consistently 


lo reach the CVEPIEc when the telescope 
is pointed high in the sky requires not 
kitchen ladder 


Virgo clus 


much than a small 


hiclds of 


lore 


galaxies, such as the 





$15.00 
$14.75 


28-mm 
16.8-mm. 


Telescopics 


1000 North Seward Street 
Los Angeles 38, Calif. 


10.5-mm. 


Erfle 7-mm 





Read This Advertisement 


ORTHOSCOPIC OCULARS—AIl hard coated, standard 1'4-inch outside diameter 


$16.25 
$17.25 


$17.25 
$16.00 


4-mm 
Barlow 3x 


Send for catalogue 
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Aluminum Telescope Tubing 
OD I.D Price Per Ft 


"GIANT" 3-inch TELESCOPE = 


2:05 


All tubing 1 Wy POSTPATD 








NEW! 


has anvthing like his | 
American ingenuity. Big 


4] ] , r 
stai-Ciear Images 
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\ PERFECT GUIDE TELESCOPI 





MOUNTED EYEPIECES 


The buy of a lite 
time at a_ terrific 
savings to you. Per 


fect war surplus 
lenses mounted in 


black anodize 


standard aluminun 


ounts 


6.00 
6.00 
12.50 
8.00 
6.00 


COATED 


AN ECONOMICAL 
EYEPIECE 


“GIANT” 
WIDE-ANGLE 
EYEPIECE 


LENS CLEANING TISSUE 
eve. & ' 





MILLIONS” of Lenses, etc 
Free Catalogue 











POSTAGI 


andise 


AND TELESCOPE, 


JUST OFF THE ASSEMBLY LINE! Ma" evepieees NS 


ven offered at so \‘ a4 price Here is 


Focusing is a delight with the micrometer spiral 
Light-weight aluminum 


his telescope gives an upright imace it is 


inches, closed 17 inches 


WONDERFUL for astronomy, SUPERB 


Focusing Eyepiece Mounts 
Rack & Pinion Typ 


machined 


) 4 ubing $12.95 
inother or 314” ibing 12.95 


* diameter achromatic coated objective which will 178 ne 12.95 


at he $ 9.95 
Aluminum Lens Cells 
long distances. EXCELLENT as a spot Black Anodized 


r | Cell Fits Tubing 
.* Cae 


ete wit dlagor 


onstruction throughout. black crackle finish. 


ial Price $57.50 
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JAEGERS | 
DOES IT 
) AGAIN! > 


—_——~ —~ 


MOUNTED ASTRONOMICAL 
TELESCOPE OBJECTIVE 
Air-spaced — ¢/15 


We offer the lowest priced. hand-corrected, precision, American-made astronomical 


objective, mounted in a black anodized aluminum cell. Our reputation has been estab 
1 over the vears as the most reliable source of high quality astronomical lenses 


}<} 
-ner 





“Those in the know’’ BUY FROM US BECAUSE: 





Hand-corrected 
? Air-spaced 
BLACK ANODIZED ALUMINUM CELL 
4. Precision Mounted Ready to Use 
5 Color-corrected 
¢ ’ or 419” CLEAR APERTURE f/15 

7. 48” or 62” FOCAL LENGTH 

8. Quality Can't Be Beat 

9. Lowest Price 

10. Fully Guaranteed 
i romat berratior I 
aberration e negligible he cell 1 


rance that it wi lirect e1 ostandar uninum tubing, eliminating any 
ing prot 


’ diam., 48” {11 uncoated $28.00 414" diam., 62” f.1. (uncoated $60.00 


$32.00 Same as above with coating $69.00 
We can supply ALUMINUM TUBING tor the above lenses 


“BIG’’ ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available 
for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected 
Tremendous resolving power. They can readily be used with evepieces of only 14” 
focal length, thereby producing high powers. Guaranteed well suited for astro 
nomical telescopes. spotting scopes, and other instruments. Gov't. cost up to $100 


ime as above with coating 


Ii ete Focal Lengt} Fach Diameter Focal Length Each 
254 mm (10”) $12.50 A $28.00 
OO mm (11.8” 12.50 & 3%" 11 mm (28” 28.00 
mm (13” 12.50 83 mm (3%4” 62 mm (30) 28.00 
7 mm (15.4’ 9.75 83 mm (34%4” 876 mm (3414").. 28.00 
l 


660 mm (26" 


} mm ( 


8 mm (20” 12.50 3 mm 1016 mm (40” 30.00 
O00 mm (2314” 12.50 876 mm (344” .. 60.00 
62 mm (30” 12.50 108 mm (4%” 14 mm (36”).... . 60.00 
1016 mm (40” 12.50 110 mm (44¢”)* 1069 mim y. "") 60.00 
81 mm (15” 21.00 110 mm (434”) 1069 mm (42 iy 67.00 
495 mm (191%4” 2600 128 mm (5'46”" 628 mm (24%4"” .. 75.00 
> mm (24%4” : 22.50 128 mm (514¢”" 628 mm (2434") .. 85.00 
*Not coater 
supply ALUMINUM TUBING for the above lenses 


A. JAEGERS 


2 mm (4”) 


GBIS Merrick Road 
LYNBROOK. N. Y. 








a dark sky 


planets and moon are equally well viewed 


ter, are marvelous in and the 


Mir. Harris observes the sun by adding 
and al No 


retllectors are 


a Herschel wedge 10 welder’s 


shield 


versatile 


Thus, these Ver 


IHOMAS \. CRAGG, JR 
246 W. Beach Ave 
Inglewood > Calit 


MIRROR PERFORMANCE 


N VN REPORT in the 
\stronomical 
L955. the 


section 


Bulletin ob the 
November-De 


Chairman of the 


League 
cember instru 
ments Thomas RR. Cave Ji 
Writes 

Simce itis inpossible ever to measur 
at the radius of Curvature the exact center 


or exact edge of a mirror, it is always 


better to feel that the mirror is under 


corrected belore actually using it on the 
10 or 15D 


percent undercorrected by knife cdge test 


stars. Chances are that. i lett 
on the stars the mirror will appear almost 
Many 


unnecessarily over a Very minute 


exactly perfect amateurs WOPry 


error atl 


or near the center of the mirror, paying 


much less attention to near the edge 


Actually a 


when not 


error in the 
masked by the 
Little 


minute at thre 


abeas small 


conte even 


secondary mirror. is of Importance, 


while errors tar more cde 


portions of the murror will cause more 


trouble in) definition under actual star 
performance. 

Phe final prool ol the excellence of 
the telescope is in its actual performance 
with high magnifications on the stars and 
planets when the air is steady and ‘seeing’ 
is near perfect. Tt iy best to select a star 
third or fourth magnitude. In 


the summer Epsilon Lyrae 


ol about 
is excellent as 
a quadruple star, but any good double o1 


single star that is not too bright will do 


Use roughly 300\ on a six-inch, 00x on 


an eight-inch, and 5S0OxX on a ten-inch 


ind carefully examine the star image 


slightly outside focus and by the same 


amount inside focus. Lhe shadow of the 


diagonal flat should appear the same size 


or nearly so. at the same distance each 


side of the focus, and the interference 


diffraction rings should appear the same 
H 
and oculars are 


i othe mirror, diagonal 


perfect, or very nearly so. Mirrors which 


vive absolutely identical images cach 
side of focus and equal diameter shadows 
treasure and 


of the diagonal are a real 


Comparatively rare 


CELESTIAL GLOBE FOR SALE 


Coleate University has for sale a 36 
made by 
I845. This 


which is well preserved, is 


inch-diameter celestial 
Mialby 


historic globe, 


vlobe, 
and Co... London, in 
mounted ima full meridian ring: and it 

then 


and the 


shows stars and double stars with 
magnitudes, as well as nebulae 
fleures 
Prot 
Herman, Department of Geography, Col 
N. ¥ 


vodiacal Constellation Inqui ies 


should be addressed to Lheodore 


vate University. Hamilton 


for a complete and practical observatory .. 


ASTRO-DOME 


over-all features of an 


You will find the AST RO-ODONMEI 


fit vour every exact need 


observatory practical 


kK llens 


schemes 


Education 
existing color 


Washington College of 


= 


Central 
ODSCTVALOTSN 


Here, tor example, at the 
surg, Was! the completed 
| 


he illustrated 


NarmMonizes Will 


dome has an aluminum exterior with a grav. substructure I he 


INLErLOY IS painted two-tone blue. giving a pleasing color combination and high 


ighting the coilege’s S-inch reflector 


Practical, as well, is the oversized steel entrance door 


mulky equipment to be moved in and out with little 


which allows large and 
difficulty 
observatory: structure is mace 


Located on top of 
entirely of steel (pictured 
weighs 8.000 pounds, and is vibration-free 


the science building the 


on page 174 last month) 


When first 
would be a costly and 


AST RO-DONMI 


within a reasonable period of time but the college was also able to 


the college 
project \n 
proved that not only was an observatory possible 


planning an observatory 


thought it 


long-in-coming Inquiry to 


finance a complete installation within its limited budget 


It your institution or group is planning an observatory, look into the ASTRO 
DOM I Your phone cali or letter will bring friendly and honest con 
sultation And AST RO-DOMES are 


men who bave an astronomy background and who can serve vou best 


ASTRO-DOME  manuracrurine, 


1800-06 Wallace Ave., N.E.; Box 127. Sta. A; Canton 5, Ohio 


story first 


remember engineered and constructed by 


IN 


Telephone: GLendale 3-2142 
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WHAT TO EXPECT OF A SMALL TELESCOPE 


It has long been known that small telescopes like Questar enjoy 
unique advantages over larger instruments. Size for size, nature has so 
arranged matters that the little fellows are relatively much more efficient 
They can often use their fullest powers on nights when the big ones are 
in serious trouble—"‘poor seeing"’ trouble 

Air turbulence and lack of tranquility at various heights in the atmos- 
phere is the cause of most of this difficulty. Disturbed air makes the 
stars twinkle, and when we magnify the twinkle we cannot see the star 
for its apparent acrobatic explosions. Planetary detail becomes obliterated, 
shimmering in a fuzzy dance. 

Questar’s short barrel permits an easy demonstration of this phe- 
nomenon. If a lighted match is held a few inches below and ahead of the 
front lens, while some object is being viewed indoors in still air, the 
refractive power of the warm rarefied gases becomes evident. Multiple 
moving images overlay each other in the familiar pattern of bad seeing 
And, of course, the bigger the aperture, the bigger the trouble with poor 
seeing 

That telescopes may be coo large to define well may surprise many 
whose newspapers have assured them that “‘the new giant eye’’ will bring 
the moon ‘‘closer,’’ certainly a wholly natural assumption. But the great 
reflecting telescopes are not built to look at moon or planets, which are 
more clearly seen with instruments of much more modest size. They 
were made to collect faint light in time exposures for astrophysical re- 
search. They can photograph the moon in very large scale, as the 200-inch 
has recently done, but without increased sharpness or better resolution 
of lunar features. 

For the same reason of atmospheric difficulties, the power of magni- 
fication used by experts is usually moderate, often no more than Questar’s 
160 diameters, and sometimes even less. As usual, everything depends 
on tranquil air. The possessor of a large telescope chooses the best 
power for given seeing conditions, and it usually turns out that a rela- 
tively low power shows the finest detail, except on those rare occasions 
of unusually fine seeing. 

‘Empty magnification” is usually a thing the beginner has to learn 
first-hand. A telescope producing an image of the moon is using its 
fullest powers. We can observe the real image if we remove the eyepiece 
it seems to hang there in the air, small and crisp. All the resolution is 
in this image, all the detail and contrast that our telescope can show. To 
examine the image, we select an eyepiece, which is only a special magni- 
fying glass. A big low-power eyepiece shows the moon small. A medium 
eyepiece may just barely show it entire, while the highest power may 
fill che field of the eyepiece with only one-half the diameter, or one-fourth 
the area of the lunar image. In each case we only magnify what exists in 
thar real image including all the faults and virtues. Of course, we assume 
fine eyepieces 

Questar’s eyepieces are of exceptional quality. Each has two powers, 
as previously menuoned. The low power 40x is a three-lens Koenig type 
The 80x ts a five-lens Erfle eyepiece with the phenomenally wide field of 
75°. With this eyepiece the moon is a glorious sight, and an impressive 
demonstration for Questar. There is no sensation of looking through a 
narrow tube as with the antique Huygens, Ramsden, or even some four- 
lens orthoscopic oculars. Rather, one seems to look through a nice big 
window 

Which eye to use is a matter of choice, as is the use of spectacles. The 
thing is to do what comes naturally. Not everyone, even after long 
practice, can keep both eyes open as the microscopists recommend. But 
an open eye may be covered by the palm sometimes to good effect, and 
“‘palming” both eyes with cupped hands is most refreshing to tired eyes 
at any time 

The eye is living tissue, marvellously made and delicately poised 
within the all-embracing fabric of capillaries and blood vessels. Only 
constant nutrition and repair can keep its retina and nerve cells at peak 
sensitivity. To hostile cold or wind the eye responds with tears. Any 
kind of body strain, or a constriction of the neck arteries quickly registers 
itself in diminished vision. Even emotion or mood is able to affect the 
tone of our organism, of which the miraculous eye is but a part. The eye 
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itself is also the last lens of any visual optical system, a point not always 
realized, for what good would be a telescope unfitted to this final living 
crystal? 

The perfect environment for best seeing is from a seat indoors, away 
from insects, wind and chill. Until now, only the costly, complex polar 
telescope, with indoor eyepiece, met this condition. Now Questar, 
raised by the ingenious person above a windowsill, and penetrating a 
plasuc cloth hung from opened sash, will provide a fine warmed-room 
observatory, with no light-loss from auxiliary mirrors 

Contrast is a vital factor in magnification. The smaller the power, the 
more concentrated the light, and vice-versa. In doubling magnification 
we have only one-fourth the light to express the relative brightness of 
areas that compose the image. It follows that the perception of fine 
detail, which is resoluuon, sharpness, depends upon degree of contrast 
as well as size of image, and in this matter people have personal prefer- 
ences. The old rule of thumb says that telescopes should never be used 
at powers greater than 50 diameters per inch of aperture, for above this 
ratio all magnification ts ‘‘empty,”’ revealing nothing new 

It is possible by simple means to apply enormous magnification to 
any telescope’s primary image. For example, any 
standard microscope can be used in place of eye- 
piece. We soon discover, however, that the image 
simply fades out. But long before it vanishes, the 
coarseness of everything seen becomes most ob 
cy) 7 >) jecuonable. We seem but to enlarge all defects. The 

experienced observer keeps magnification moderate 
to secure a nice degree of contrast precisely because 
the human eye demands such a balance for sharpest 
Saturn drawines by Petception The novice only too often has been led 
early observers before 
Huygens’ discovery of 

the ring in 1659 


to expect constant “high-power views” from his 
“high-powered telescope What experience will 
have to teach him 1s how to get fine resoluuon from 
his “‘high-powered telescope” instead of empty magnification 

We must not expect any instrument to penetrate the haze and fog so 
apparent near the horizon in most climates without encountering a 
maximum of air disturbances and loss of contrast. The long view through 
the densest layer of air at horizon level reduces even the sun, so fierce 
above at noonday, to a quiet red disc at sunset. Dust and water vapor 
actually absorb all colors but the red rays, whose wave length 1s larger 
than the particles themselves. To demonstrate a telescope, particularly 
in cities, the nearer, more contrasty objects are preferable to distant 
views. 

We may confidently expect to use Questar's 160 diameters frequently 
upon the moon's contrasty and brilliant disc, even in climates of nor- 
mally mediocre seeing. As we have noted, small telescopes enjoy 
many advantages not shared by larger ones. They 
work particularly well upon the planets, especially on 
Jupiter and Saturn. But we must not expect too much 
from any telescope when objects are too close to the 
horizon. Venus seldom rises very high, nor does Mars 
at those times when its apparent size is greatest, and 
most suitable for observation. Unfortunately, Mars, 
at the closest opposition, is low in the sky, being well me ee 
overhead only near the earth's equator. It is more re- — Syrti5 Mayor. Used 
warding to observe objects at least 30° above the 23’ telescope of 214" 
horizon aperture, 100X 

Because of their size, small instruments are best upon bright objects 
and simply lack the light-collecting ability that is needed to intensify 
the contrast of nebulae or comets. Bearing this in mind, it is applicable 
to all the observing we do with Questar. In viewing nature, we should 
favor our instrument by seeking objects in full sunlight, or against a 
contrasting bright or dark background. Even in indoor close-up demon- 
strations, the value of bright illumination is at once evident. 

The possessor of a small fine telescope may certainly expect a great 
deal from a minimum investment. For here too, the small instrument has 
considerable advantages. Dollar for dollar, small telescopes give us more 
for our money. Resolving power increases directly with aperture, a 7-inch 
resolving twice as well as a 342 inch But the weight and cost increase as 
the cube of any dimension! Not everyone 1s familiar with this fact, so 
well known in industry, but it is important to remember in contemplating 
a sizeable instrument. 

The Scientific American for December, 1952, describes the work of 
Mr. James C. Bartlett, Jr., of Baltimore, a selenographer whose recent 
studies of the moon near the crater Fontenelle have resulted in the chang- 
ing of lunar maps of that region. On the great Wilkins map of the moon 
the changed feature has been renamed ‘‘Bartlett’’ in his honor. 

No serious person would have the temerity to suggest that original 
discoveries of this type can be expected to be made upon the moon ex- 
cept with instruments of considerable aperture, say from 6 to 12 inches. 
There are many telescopes of such sizes in use by observers all over the 
world, and the planets are under constant scrutiny, especially from that 
region of fine seeing, the southwest United States. 

It is therefore a pleasure to report that the aperture of Mr. Bartlett's 


telescope is 3.5 inches. 








WHAT TO EXPECT 
OF QUESTAR 


The wonderful thing about owning a 
Questar is that this most versatile of all 
telescopes opens whole new worlds for our 
delighted eyes to explore. Accustomed as 
we are to single-purpose old-fashioned in- 
struments whose form was set long before 
Mr. Fulton invented his steamboat, we 
may not fully realize how much more we 
can expect of Questar, the first truly 
modern telescope. 

Perhaps the most important thing to 
expect is that you will find yourself using 
it more often than any telescope you have 
ever owned. You will probably discover 
that daytime terrestrial observing is more 
downright fun than you ever thought 
possible, and you may expect to get great 
pleasure from just looking at everything 
in sight wherever you find yourself. We 
ourselves have come confidently to expect 
fascinating views of interesting things 
quite invisible to the naked eye. 

Of course you will expect to take it 
with you not only on vacations, but 
wherever you go by car. Aside from its 
astronomical uses, and its impressive solar 
performance, there is the whole new realm 
of long-distance 
Questar to reveal. Do not expect to be- 


microscopy for your 


lieve in the crystal clear beauty of this 
magic world only a few feet away in your 
garden until your own eyes have seen it. 
Then remember that no one has ever 
explored this world as you can, for no one 
ever had an instrument like Questar that 
could bring such powers to bear at such 
short distances. Here, the closer you are, 
the higher your powers, as Questar’s focal 
length elongates for viewing near things. 

Finally, you may expect to take truly 
remarkable pictures of what you have been 
seeing, by adding a camera body to your 
Questar. As the owner of not just a fine 
42” telephoto lens, but a theoretically per- 
ect one, you may expect to find it un- 
usually well adapted to the job of pene- 
trating the layers of disturbed air along 
your line of sight when you take pictures 
of distant terrestrial objects. For this 
challenging and interesting work, Questar 
will be found worthy of your best. skill 
and talent. 

Questar comes complete with all acces- 
sories in an imported handmade English 
leather case at only $995. Your check for 
$300 will reserve an instrument, with bal- 
ance due at time of shipment. Questar is 
shipped by prepaid parcel post, special 
handling, fully insured, in a reusable steel 
and fibre ‘“Leverpak”” drum, in which it 
floats on resilient preformed hair and latex 
padding. 

We hope you will enjoy reading, on the 
opposite page, a reprinted section of the 
Questar booklet. The concluding section 
will be reprinted next month, and _ the 
whole booklet is available upon request. 


QUESTAR CORPORATION 
New Horr, PENNSYLVANIA 
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ASTROPHOLOGRAPHY FOR THI 


F° R photographic attachments ton 
mv Of-inch refractor, as described in 
the January and February issues provide 
the wide variety of film scales needed for 
photographing different astronomical sub 
jects 

kor larec sky areas, such as whole con 
stellations, one of two cameras is mounted 
on the telescope tube, providing either 
mf 3.5 lens of S-inch focus or an f 4.5 
OHinch lens. To photograph objects lik 
star clusters, a camera device is used at 
relractor’s £ 15 


the prime focus of the 


objective ttscll. When even larger scale 
is required, as in’ planetary work, this 
attachment is replaced by an evepiec 
projection camera. To shall now discuss 
the practical use of this equipment 
When either of the two small cameras 


is emploved, the 54 


inch te lescope Is used 
lor guiding. Since this instrument has a 
eveood sidcreal drive. the strain of guiding 
for LO to 1> minutes is not too great 
Prackine must be even more accurat: 
when the main telescope is to be used ton 
prime-Locus photography and = correct 
drive speed is of utmost: importance la 
this case guiding ts accomplished with the 


finder. whose magnification is mecreased 
by the insertion of a Barlow lens. Some 
times there is no suthcienth bright guide 
star near enough to the object toe be 
photographed. For this problem, [TE have 
made a tubeless scope for guiding on stars 
outside of the main field, but this device 
has not been thoroughly tested 

Phe moon is an easy object at. the 
prime focus. Since the lunar image di 
ameter averages about | TLO the focal 
leneth. my refractor gives an image 
intensely bright full moon 


about | 100 


across l he 


requires short. exposures 


The difference of film 
scale is well illustrated 
by comparing this  pic- 
ture of the Double Clus- 
ter with its appearance 
near the bottom of the 
Cassiopeia field above. 
The prime focus of the 
5t-inch refractor was 
used for this exposure 
of 30 minutes, and the 
enlargement is) 1.85 
times. The focal length 
was 82) inches, so the 
scale of the field’ is 
nearly 14 times that of 
the 6-inch camera. All 
photographs with this 
article are by Hans 
Pfleumer. 








This 10-minute exposure of the con 
stellation Cassiopeia, with the 6-inch 
{/4.5 camera, is enlarged 1.85 times. 


second: if a high-speed shutter is not 
Wallable. exposure time can be length 
ened by using a panchromatt emulsion 


\ velatin filter can be placed 


and a filter 
near the film plane. but for a glass 


mounted filter. remember that the focus 
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Your Personal 
Stairway 
to the Stars 


THE 
JAlssope Ser 
TELESCOPE 


The wisdom of dealing with tradition- 
al craftsmen is easily proved when you 
first use the BALscope, Sr. 60 mm tele- 
scope. 

You can carry it anywhere... it’s 
compact. Even the beginning amateur 
can focus with perfect accuracy, be- 
cause of its unique prism-focusing sys- 
tem—the first real advance in tele- 
scope design in many years. 

Use it on any pan-head camera tri- 
pod with the Bausch & Lomb tripod 
adapter and vary the power to suit the 
subject. Four easily interchangeable 
eyepieces ranging from 15x to 60x 
offer excellent results from Star Clouds 
to Double Stars. 

Of course, it’s also the finest terres- 
trial telescope available. 


BALscope, Sr. with 15X, 20x, 
30 or 60X eyepiece $95.00 
25.0 


685 
WRITE for de scriptit e folder G-17. 
Bausch & Lomb Optical Co., 25803 
Lomb Park, Rochester 2, New Ye 


BAUSCH 6 LOMB 


SINCE 


Extra Eyepieces, each 


Tripod adapter (permits use of 
BALscope, Sr. with any 
pan-head camera tripod) 


March 


Wp TrLrscopr, 


1956 





In this 10-minute exposure of Orion, with the 6-inch camera, the three belt 


stars are in the middle, with the sword and Great Nebula below them. 


sECaUse 


it is red, Betelgeuse is relatively inconspicuous in the upper left. The develop 
ment was eight minutes in D-19; enlargement, three times. 


must be extended by one third the thick 


ness of the glass 


Cine problen i photographing thre 


moon near its quarter phases is that il 


correct exposure is Piven for the bright 


linvaly,  thne neighborhood of the termi 


nator will be underexposed. LT find that 


with thre proyection camera eood results 


can be obtammed. if the shutter in the 


section is moved partway 


square tubs 
back and forth to increase the exposure 


of the terminator relative to the limb 


The shutter from thre 


OpPecnine COMES 


terminator side, and is stopped by a small 


Clip from) passing the fulleopen) position 


the shutter slide is then pulled back to its 
starting position QO! course, alter a nega 
tive of the moon is developed during the 
printing of enlargements the method: of 
dodgin mav be used to control the rela 
tive intensities of the limb and termi 
nator regions 

Phe projection camera, also used) fon 
planetary work, normally provides about 
five times the scale of the prime-focus 
device Since the exposure times do not 
exceed a few seconds, guiding Is not neces 
sary, but the drive rate must be accurate 
Sharp focusing is necessary, but often is 


difheult because the image seen through 








125). Pouse an 8-second exposure with the 
f 15 objective and a d-inch evepiece 4} 
inches from the film plane. This arrange 
ment gives nine times the prime-focus 
scale, and the image of Saturn is 3) milli 
meters in diameter 

The general) procedure in’ taking a 
photograph is first to start the driving 
Clock and to place the object on the finde 
crosshairs. Next the image is focused on 
the ground glass. After closing the shutter 
and installing the filmholder, the place S epee 

aturn and its rings. 

ment of the object in the finder is ; 
checked. Vhe drive is allowed to run for plane. TE find that film scratches during 
a minute to take out any slack. and then = development can be avoided by using a 
the shutter is carefully opened to begin deep, round-cornered tray of Kitchenware 


7 . . the exposure. of such a size that it supports the four 
The North America nebula is seen to pes PI 


the left of Deneb in this 15-minute 
exposure with the 3-inch {/3.5 Color 
Scopar camera, enlarged three times. minutes in D-19. Glass plates are 

necessary, for cut film is imserted ino its HANS PFLEUMER 


I use high-speed film) (generally Super corners of the film but does not let it 
XX Pan), contrast-developed tor 9 or 10 touch the bottom. Such a tray is also used 
not for washing 


packet in such a way that it curls against S96) First Ave 


the ground-elass screen is faint. Rubbine : 
the filmholder and is held in’ the focal New Brunswick, N. | 


the rough side of the glass with elvcerin 
helps. and the image is examined with a i Tay : ; 
XX magnifier resting on the glass. A) fine SUNSPOT Nt MBERS oe comput oy 7 Rt ! 
cross made on the ground side with a December 1, 80, 99; 2, 83, 87: : ae ce oe : 
1, 79, 86: 5, 75, 100: 6, 85, 100; 7, 80, 84 Racatio and’ Atos 

8, 67, 72: 9, 79, 60: 10, 63, 74: . Sb Phe previously unreported \merican 
12, 60, 79: 13, 69, Th; 14, 57, 63; 35, 75, spot numbers for November, 1955, are 
73; 16, 54, 76; 17, 70, 70; 18, 63, 85; 19, 94, November 1, 103: 2. 88: 3, 66: 4. 58: 5. 
$9: 20: OF, 92: 2K, 78, '05: 22, 62, 85; 23, 53: 6. 51: 7, G4: 8 85: 9, 105: 10, 125: TE, 
14, 64: 24, 47, 51; 25, 45, 53: 26, 54, 61; 27, 129 12. 121: 13. OS: D4. LOS: 15. LOS: 16. 
G1, 62; 28, 62, 65; 29, 73, 72: 30,3, 81 SNe 8b 17, 7A: 18, Th: 19 84: 20, 67: 21, 54: 22, 
18. 70. Means for December: 67.5 \meri 10: 23. GR: 24. GR: 25, 67: 26. 78: 27, 80: 28. 
can: 77.2 Zurich. 90; 29, 88: 30, 95. Mean for November 


: A\bove re given the date, merican nut 0) 
Super Panchro Press film (type B, ratime jer then. the Zurich numb a 82.0 American 


VAVSO) 


sharp No. 6 pencil is used to adjust: the 
magnifier for its sharpest focus. As shown 
in the picture last month, EF cemented a 
90° prism to the eve end of the magni 
fier to make it easy to examine the image 
In any position of the telescope. 

Phe proper length of exposure for pro 
jection photography varies as the square 
of the projection factor. For Saturn on 





ASTROLA 
REFLECTING TELESCOPES 


AMERICAN MADE 


NEW MODEL “‘A"’, 6-inch $295.00 
NEW MODEL ‘'B"’, 8-inch $375.00 
The above are supplied with fiberglass tube, three of the finest ortho- 
scopic oculars giving powers of 72x, 180x, and 315x on MODEL “A”, 
and 84x, 210x, and 360x on MODEL ‘‘B”’ 


Clock drive, setting circles, and rotating tube available for above 


when. desired 


Clock drive $70.00 Circles $60.00 Rotating Tube $70.00 


We are now offering a new Richest Field 
ASTROLA, unmounted, 24” focal length, 6-inch 
mirror, with 28-mm. ocular. The tube is 26 inches 
long and the telescope may be cradled in the 


arms $125.00 


Observations of Mars will soon be in order. If you are 
not satisfied with the performance of your mirror, we will 
refigure it at a reasonable price 


F/8 parabolic mirrors and elliptical pyrex diagonals, aluminized and 
juartz coated, corrected to 's wave or better 
6” $ 60.00 
8” $ 92.50 
10” $160.00 


FOF wr plant, I Beach, Calif., and subject t hange without notice 


CAVE OPTICAL COMPANY The above is the new De Luxe Model ‘‘B"’, 8-inch, with electric 


4137 E. Anaheim, Long Beach 4, Calif. clock drive, setting circles, and rotating tube $575.00 
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UNITRON has a New Catalog and Observers Guide for you 





TELESCOPE ACCESSORIES 


Only UNITRON offers such a wide variety 
of exclusive accessories to modernize your 
telescope and increase your observing 
pleasure. 


UNICLAMP Camera Bracket: ( 


Only $3.25 postpaid 

Only $3.75 postpaid 

Only $5.50 postpaid 
VIEW FINDER NIT RON 


$8.50 postpaid 


\ 


VIEW FINDER UN RON 


Only $10.75 postpaid 


VIEW FINDER i) 


Only $18.00 postpaid 


DUETRON Double Eyepiece (> 


Only $23.50 postpaid 


"“HOTOGRAPHIC GUIDE TELESCOPI 


Only $75.00 f.0.b. Boston 


EQUATORIAI MOUNTING ind rRIPOD 


$198 
$370 


Wp Trrescorr, March 





UNITRONS is 
included with 
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A notew feature f 


the large number 


rthy 
f eyepieces 
equipment an 


each model as standard 


ptional extras 
with the popular UNITRON 
Refractor, Model 114, 4 


ana 


available as 


telescope 
a total of 9 dif- 
UNITRON catalog 


range 


with the 


new 


ustrates complete 
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agen 
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“Amateur Clubs and Rese 


“Hints n Observing,’ 
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glossary of telescope and observing tern 


quite useful even though it fail 
uper-secret UNIZOR Those 
tellow amateur 


“The UNI 


S full page 


define the 
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want to read section 
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1990 
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U 6 oO PY Fy 


UNIHEX ROTARY EYEPIECE SELECTOR 
yy UNIHI 


\ 


Only $24.75 postpaid 
UN PROJECTING SCREEN APPARATUS 


Only $9.75 postpaid 
Only $13.50 postpaid 
Only $15.75 postpaid 


ASTRO-CAMERA 220 (1 


N rRONS M 


Only $69.50 postpaid 


See the back cover. 
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UNITRON Altazimuth Refractors: left to right, 1.6” (with star diagonal), 2.4” (with erecting prism system), 3” (with 
DULETRON double eyepiece), and 4” (with astro-camera and UNIHEX on the shelf). 


Eleven Models To Choose From! = @ FP NSES fre FULLY CORRECTED tor Use Our EASY PAYMENT PLAN 
spherical ar romat yerratior ind = are 
ALTAZIMUTH ($1 wr COATED ft n imu rrilliance and clarity ot Ihe UNETRON. Easy) Payvinent Plan ts) a 
vith ever fnew 7s ¢ $75 Image Optics especially designed for astronomical convenient and economical way to busy your 
Y yepieces 0! Sy Ns ervatior AIR SPACED OBJECTIVE UNITLRON Retractor when vou do not want to 
Mi $31 “ dis oO s ves oO oO 
ALTAZIM TH $125 e@ EYEPIECES of the HIGHEST QUALIT\ listurb vour saving r when vou haven't the 
with eveprec t 3 ae total cost of the terescope immediately available 
+” EQUATORIAI 


es I i. A X Orthoscor 
REST CURSES nites I . ¥IN er TERIAI ; there is a 6°) carrsing charge on the unpaid 
ALTAZIMUTH ($66 Dow 265 e EST 3 ATI RIALS throughout. DURAL| balance. Your first payment is not due until 30 
‘ 1 $ MIN( M TUBE Moving parts of BRASS care days after vou receive the instrument, and if vou 


} 7 
Symmetrical, Kellner, « 
The dewn payment required is 25 The bal 


$225 Hluygens eight vepreces included wit 
each ¢ ance due ts payable over a 12-month period and 
a ‘ 


instrument as standart equipmer 


wit! ey eces t . . ‘ 
, se tolerances. and finished is 
— winter cthdiad toe anisned should want to pay the entire balance due at 


7 sa ms R, TOR tully machined 
" EQUATORIAL ($108 Dow: $435 CHROMIUM. N AT SUFPIUS COMPONENTS Use that time, the carrying charge is canceled 
wit vie ‘ x, 96x, x, 48x @ MODERN DESIGN based on t er [here is no “red tape’ when you order — you 
’PHOTO-EQUATORIAL ($ Dowt gineering principles HANDSOME \R merely fill in the UNITTRON Easy Payment 
SE Pe : : ert $550 ANCE 1 which n llustration car tice Order form, return it to us together with the 
$ @ EQUATORIAL MODELS. have required down payment, and the model of your 
, ntrols. for botk declination and rizht ascens choice 1s shipped to you at once. Whether vou 


ALTAZIMUTH (3 n) wit $465 5S weliiven canta wisknn Contig init TRIPOD buy vour UNITE TRON on the Easy Payment Plan 


eyepieces for x me-tested 
APP 


<a or pay for it all at once, your purchase will bring 
IMUTH MODELS have ; slow-motior vou a lifetime of trouble-free enjoyment. Far 
r botl tu ! more UNITPRONS are sold than anv. other 


equivalent telescopes there must be a reason! 


vep es x tx 


€ . ’ x 
@ ALTAZ 
‘ EQUATORIAL ($190 Down) with $785 ntrols t ult 


le and azimuth as wel 
ps tor both «¢ rdinates. Sturdy TRIPOD 


tx, 1 x $ x 


HOTO-EO OR g ' VIE ER with crosshair eyepiece 
PHOTO-EQUATORIAL ($222 Down) $89 & VIEW FIND! HOW TO ORDER 


@ RACK-AND-PINION FOCUSING 
Hy SOF e@ Ch e of UNIHEX Rotary Eyepiece Selector 

ss r STAR DIAG ind ER > PRIS 

4° PHOTO-EQUATORIAL wit ' $1 175 ‘  Weneenaee Cana io a RISM ments made express collect. Send 20% deposit 


Send check or money order in full or use our 

Fass Pavment Plan, as described above Ship 

same 

for C.O.D. shipment All instruments fully 
vuaranteed 


mplete range terrestrial t is 


x tx x X x, 60x, elestial observatior 





@ SUNGLASS for solar observation NEW Higher-P E , Availabl 

” PHOTO-EQUATORIAL wit i Sei meals igher-Power Eyepieces Available 

I “ie ; spain : $1280 @ SUN PROJECTING SCREEN is. standard {ccessory orthoscopic eyepieces of 4-mm 

irive, fixed pier, astro-camera ($ Down) with equipment on 3” and 4” Equatorial Models and md 5-mm. focal lenaths are now avatlabk 

evepieces for 250x, 214x, 167x, 12Ux, &3x, 60x, available for other Models for your UNITRON at $14.75 each, postpaid 

8 25 . as oa _ These git magnifications as follows 4” 

B, oIX @ Complete operating INSTRUCTIONS provided dels. 375x ap ier oe He poate | 2 Ox and 
Additional eyepieces available e FITTED WOODEN CABINETS. 240 2.4” models, 225x and 180x 


for ali models 
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no responsibility 5 — 4 


conjunction of the moon and Venus on the evening of March 15th, as 
seen looking toward the west from San Francisco. 


VENUS AND THE MOON prints, black and white, carefully packed 
IN CONJUNCTION to avoid damage in the mail, and should 
D' RING the on a ae ee reach us by March 27th for inclusion in 


day March loth observers through the May issue Full details of observing 


out the United States and Canada will be equipment and photographic processing 


should be included with cach picture 


thle to see the rt eday old crescent moon 
md brilliant Venus form oa beautiful 


Close pair in the low western sky 


kon VIECWERTS 191) CASTECTH States thre MWwoon DEEP-SkKY WONDERS 


will set before it overtakes the planet NE of the most interesting types ol 
Observers on the Pacific Coast, however fae an amateur observer olf nebu 
can watch the moon pass only ao luna lae can - ke pois that ol night-to-night 
diameter north of the planet. From the Visibility. The apparent brightness of an 
\rctic and the North Pacific Ocean object depends on much more than the 
Venus will appear occulted size ol the telescope. Sometimes equally 
Phe accompanying diagrams chart. the Important are the nature of the air mass 
course of the conjunction as seen from over the station, the amount of cirrus 
San Francisco) im) California This se and aurora in the sky, moonlight, and 
quence of positions ipplics approximately perhaps other ve unsuspected atmos 
it 1 places in the United States. if pheric influences. 
the time labels are converted trom: Pacitv \n amateur who would select: a small 
standard time to the appropriate zone list of nebulae around the sky, and every 
time. kor more easterly observers one on Clear might with the same instrument 
more of the diagrams, Counted trom the painstakingly record the exact appear 
correspond to configurations ance, the brightness, and perhaps the 
Pr moose maximum diameter of each object, would 
San Francisco. moonset on) March turn up with most useful data after a 
his at 10:00 pan. PST \s seen trom lew vears The record should include 
re, the distance of Venus trom the the time of each observation, and infor 


moon's center will be 1° 10’ at 7 p.m. 51’ mation on the sky conditions. 


tS pam. dat 9 pam, and 54” at moon Once such a list were made, weather 


Phe apparent altitude of the moon records could easily be found and corre 


it these times will be 33 2°. 10%. and lations sought Because some of om 


0°. respectively, at San Francisco readers write that they are looking ton 
Phis springtime Venus-moon conjune new trails to blaze, this program is sug 


tion will be a particularly spectacular one vested It would be hard work, but, if 
Phe planet is at not much less than its well carried out, could perhaps contribute 
maximum brightness, and its setting time to the coming International Geophysical 
is nearly the latest possible for observers Year. 


n nortl 


temperate latitudes. These con For this time of vear, we suggest the 
cumstances will make the Conjunction an following objects, one of which might 
opportunity for several kinds of striking 


photog iphs 
| 


kor cNaMmple thre spectacle can be In NEW -NEW -NEW 
evening skv elow can be exposed ahead 





cluded with toreground objects or. the 
Stor Tae Cablsisr Star 
a ‘ = . 
of time to show a silhouette horizon with Time 
} | 7 : 
the moon and Venus above. it Only ( Calculator 
simple Camera equipment will be needed ; 
for long CXPOSUTES that record the trails Handy slide-rule type calculator enables you 
to obtain sidereal time in a matter of seconds. 
4 both objects and the manner in which Good for any longitude, day of the year 
Tele standard time zone, and time of day. Ac 
cy to within several minutes is more 
scopes can be used for closeups in which 1 adequate for setting-circle use. Printed 
; in two colors on sturdy 10” x 3%” card 
the eibbous phase of Venus contrasts with board Reverse side lists 39 major. star 
lusters and nebulae 


horizon haze dims them as they set 


the crescent of the moon; a series of these 


} } 


| tseful tool for all who ¢ crested 
shots will show the change in_ relative 1 waeful tool for all who are intereste 


in astronomy. Satisfaction guaranteed 


position olf the two objects $1.00 . 
vost paid 
Sky and Telescope will welcome photo ig P I 


y tphis ol this conpyUunCction lor possible ‘AR TIME CALCULATOR 


30x 375, Buchanan, Michigan 








publication These should be glossy 
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prove suitable for your telescope and 
location. Readers who have back files of 
this magazine will find location charts in 
the March, 1949, issue. AIL three are 
plotted in the Skalnate Pleso atlas. 

NGC 2683, at 8" 49".6, +33° 38” (1950) 
In Lynx, is a l0th-magnitude spiral, 10 
by-] minutes - arc in size. 

NGC 2781, 9" 097.1, —14° 367, isa 12th 
magnitude, | +h O4-minute barred spiral 
in’ Hydra. 

NGC 2855, also in’ Hydra and at. ©! 


19.1, 11° 41% as a spiral 1.3) minutes Som 
in diameter and of the 12th-magnitude COPE 
Obviously, however, any galaxy that is ELESC 

not too casyv im vour telescope Can SCrve pio T 
as a systematic test object. Observers with RA 
small instruments may find it convenient 
to choose Messier objects. Recent designs now enable us to supply 

WALTER SCOTT HOUSTON our 28, 60 and 84 foot diameter reflectors 

Rt. 3, Manhattan, Kans. : : 
equatorially mounted for radio telescope 

use, or elevation-azimuth mounted for other 
tracking problems. Drives can be adapted 
to meet a variety of requirements, and each 


MOON PHASES AND DISTANCE 
Last quarte) March 4, 11:53 
New moon March 12, 13:36 
First’ quarter March 19, 17:13 unit is prefabricated into sections for ease 
Full moon March 26, 13:11 of shipment and installation. 

Last quarter April 3, 08:06 


March Distance Diameter 
29’ 32” 


or 


\pogee 6, 13" 251,500 mi 
Perigec 22, ( 229,200 mi 52" 24” 
April 


\pogee STON 2571000 mi 29° 34” 


JUPITER’S SATELLITES 


MARCH 


Phases of the Eclipses of the Satellites 


The 28-foot telescope shown: 
e@ Needs only 115V single phase ac. 
e@ Standard unit can operate at 10 cm. 
@ Special unit can operate at 3 cm. 
e@ Remote control panel with position 
indicators fits standard relay rack. 
e@ Drives can be adapted for lunar 
tracking or other special purposes. 
@ Elevation-Azimuth version for radar 
uses available on special order. 


ANTENNA EQUIPMENT 


°D. S. KENNEDY & CO. 


COHASSET, | mASS. wx i factane LeOeUROS 
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SKY-GAZERS EXCHANGE 


Cl fie ‘ rlising osts lo cent 


We cannot 
Publist 














The conjunction of the moon and Venus on the evening of March 15th, as 
seen looking toward the west from San Francisco. 


VENUS AND THE MOON prints, black and white, carefully packed 
IN CONJUNCTION to avoid damage in the mail, and should 


reach us by March 27th for inclusion in 


LURING. the evening hours of Thurs : ‘ 
d the May issue. Full details of observing 
l 


WwW. March loth, observers through ; 
anh the Uadted States avi (eadls ale ie equipment and photographic processing 
should be included with cach) picture 


ible to see the 34-davy-old) crescent moon 
ind) brilliant Venus form oa beautiful 


close pair in the low western sky 


kor viewers th eastern states, the moon DEEP-SKY WONDERS 


will set before it overtakes the planet NE. of the most: interesting types ol 
Observers on the Pacific Coast. however, eat! an amateur observer olf nebu 
can watch the moon pass only ao lunar lac can keep as that of night-to-night 
diameter north of the planet. From the Visibility. The apparent brightness of an 
Arctic and the North Pacifie Ocean object’ depends on much more than the 
Venus will appear occulted sive of the telescope. Sometimes equally 
Phe accompanying diagrams Chart the Important are the nature of the air miss 
course of the conjunction as seen from over the station, the amount of cirrus 
San Francisco in California This se and aurora in the sky, moonlight, and 
quence of positions ipplies approximately perhaps other yet unsuspected atmos 
lor other places in the United States, if pheric influences. 
the time labels are converted trom Paci tre \n amateur who would select a small 
standard time to the appropriate zone list of nebulae around the sky, and every 
time. kor more easterly observers one on Clear might: with the same instrumen 
more of the diagrams, counted trom the painstakingly record the exact appear 
right, wall correspond to configurations ance, the brightness, and perhaps thre 
fter moonset maximum diameter of each object, would 
\t San Francisco. moonset on March turn up with most useful data after a 
loth as at 10:00 pam. PSI \s seen trom lew vears The record should include 
there, the distance of Venus trom the the time of each observation, and inter 
moon's center will be 1? 10% at 7 pam.. 51% mation on the sky conditions. 


w8 pam. 44’ at 9 p.m., and 54” at moon Once such a list were made, weather 


sel Phe apparent altitude of the moon records could easily be found and corre 


it these times will be 33°, 22°, 10°. and lations sought. Because some of ou 
O°. respectivel it San Francisco readers write that they are looking fon 
Phis springtime Venus-moon conjpune new trails to blaze, this program: is sug 
tion will be a particularly spectacular one vested It would be hard work, but, if 
Phe planet is at not much less than its — well carried out, could perhaps Contribute 
maximum brightness, and its setting time to the coming International Geophysical 
is nearly the latest possible tor observers Year. 
in north temperate latitudes. These cn For this time of vear, we suggest the 
cumstances will make the conjunction an following objects, one of which might 


opportunity for several kinds of striking 





photographs 


For example, the spectacle can be in NEW - NEW - NEW 


cluded with foreground objects Ol the f 
a Stor Tia Calralator 
evening sky glow can be exposed ahead as . Star 


of time to show a silhouette horizon with an Time 
the moon and Venus above it. Only a nee Calculator 


simple camera equipment will be needed 

for long CX posures that record the trails Handy slide-rule type calculator enables you 

; to obtain sidereal time in a matter of seconds. 

of both objects and the manner in which Good for any longitude, day of the year 

horizon haze dims them as thev set. Tele standard time zone, and time of day. Ac 

curacy to within several minutes is more 

than adequate for setting-circle use. Printed 

; in two colors on sturdy 10” x 31%” card 

the eibbous phase of Venus contrasts with board. Reverse side lists 39 major. star 
clusters and nebular 


scopes Can be used for Closeups ino which 


the crescent of the moon: a series of these 
4 wseful tool for all who are interested 


shots will show the change in relative Mastek 
in astronomy. Satisfaction guaranteed 


position ol the two objects ¢ . 
Sky and Telescope will welcome photo . i — postpaid = 
STAR TIME CALCULATOR 


graphs of this conjunction for possible 
RR 2, Box 375, Buchanan, Michigan 
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prove suitable for your telescope and 
location. Readers who have back files of 
this magazine will find location charts in 
the March, 1949, issue. AIL three are 
pened in the Skalnate Pleso atlas. 
NGC 2683, at 8" 49™.6, +33° 38” (1950) 
in “ahi isa lOth-magnitude spiral, 10 
by-l] minutes 7 are In Size 
NGC 2781, 9" 09".1, —14° 36’, isa 12th 
magnitude, | gh O4-minute barred spiral 
Hydra. . 
NGC 2855, also in’ Hydra and at. 0! 
VM ape | 11° 41%, is a spiral 1.3 minutes 
diameter and of the 12th-maenitude 
Obviously. however, any galaxy that is 
Not too easy in yvour telescope Can serve 
as a systematic test object. Observers with 
small instruments may find it convenient 
to choose Messier objects. Recent designs now enable us to supply 
WALTER SCOTT HOUSTON 


; our 28, 60 and 84 foot diameter reflectors 
Rt. 3. Manhattan, Kans. 


equatorially mounted for radio telescope 
MOON PHASES AND DISTANCE use, or elevation-azimuth mounted for other 
Last quarter March 4. 11:53 tracking problems. Drives can be adapted 
New moon March 12, 13:36 to meet a variety of requirements, and each 
First’ quarter March 19, 17:15 unit is prefabricated into sections for ease 


Full moon March 26. 13:11 of shipment and installation. 

Last quarter April 3. 08:06 
March Distance Diameter 

\poge 0; 13* 253,500 mi 29° 32” 

Perige zee 8 =—S29: 200 mi bn 24" 
April 

\pog , ke 291.1000 mia og? 44” 





JUPITER’S SATELLITES 


MARCH 
Phases of the Eclipses of the Satellites 


The 28-foot telescope shown: 
e Needs only 115V single phase ac. 
@ Standard unit can operate at 10 cm. 


Configurations at 6* 15" 


e@ Special unit can operate at 3 cm. 
e@ Remote control panel with position 
indicators fits standard relay rack. 
e@ Drives can be adapted for lunar 
tracking or other special purposes. 
@ Elevation-Azimuth version for radar 
uses available on special order. 


ANTENNA EQUIPMENT 


°D. S. KENNEDY & CO. 


COHASSET, MASS. — TEL: . OLN ZOG 


seas tbe. Sere ties. ot 
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Still Going Strong 
Chart Set 1 


wall 
$3.50 each 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, Mass., U.S.A 
Phone Worcester PL-5-6992 


t MoonBall 


world’s most novel space toy 


KATHERINE’S KORNER 


Peachtree Rd. N.E., P.O. B 
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SECONDS OF ARC 











This diagram has south at the top, as 

in an inverting telescope. Star and 

planet will be nearly equally bright. 
Universal time is shown. 


CLOSE APPULSE OF NEPTUNE 
TO A STAR 


N Friday evening, March 9th, ob 
“jit in the Americas can watch 
the planet Neptune pass only 1.7 seconds 
of arc south of the 73 magnitude star BD 

9° 3807. The 1950 position of this star 
is 13" 54™.0, 9° 47%; it mav be easily 
identified on the chart of Neptune's path 
given on page 191 of the February issue 

The least separation of star and planet 
occurs at 4:18 Universal time on March 
10th, which corresponds to 11:18) p.m. 
kastern standard time on the 9th. Since 
the angular radius of Neptune on this 
date is 17.2. its disk will clear the star by 
about 07.5 Uncertainties in the cata 
logue position of the star and in the 
ephemeris of Neptune leave the bare 
possibility that an occultation may occur 

This appulse is predicted in the 1956 
Handbook of the British Astronomical As 
sociation, but the least separation is given 
there as 5”. The present calculation ts 
based on the Boss General Catalogue 
converted to ap 
Imerican Ephem 
Geocentric 


position of the Stal 
parent place, and the 
erts predictions for Neptune 
parallax, which can alter the planet's 
position by 07.3 only. was not taken into 


account | \ 


VARIABLE STAR MAXIMA 


March 1, T Centauri, 133633, 6.1; 3, 
S Carinae, 100661, 5.7; 7. R Sagittarit, 
191019, 7.2; 15, S Herculis, 164715, 7.6 
17, R Geminorum, 070122a, 7.1: 22, V 
Coronae Borealis, 154639, 7.4; 23, U Ceti, 
022813, 7.5; 29, R Reticuli, 043263, 7.7 
30, S Hydrae, 084803, 7.9 

\pril i RS Librae, 151822, 7.7: 4, 
\ Ophiuchi 162112, 7.5; 4, T Herculis 
180531, 8.0; 6, R Caeli, 043738, 8.0 

These predictions of variabl 

the AAV 


le Star maxim: 
included 


(UT) 


ige are 


ndard times 


MST, 7; 


the UT 1 
$y 
the Greenwicl 


+++++4+¢ DELUXE PYREX 4444444 
Reflecting Telescope Kits 


Our kits have PYREX mirror blank 
PYREX tool the same thickness, ample sup 
ply of optical quality abrasives, fast polishing 
cerium oxide, red rouge and pitch. Packed 
in metal cans 
Size Thickness Price 
44” 3%” $ 5.50 
e” $ 9.50 
8” Ty” $17.00 
10” 134” $29.95 
124” 21%,” $52.95 
ADD POSTAGI Ist and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
10% Sth and 6th, add 15%: 7th and 8&tl 
vdd 20%. Or we will ship C.O.D 
Nend for free catalog of supplies 
accessories, and refracting telescopes 


ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 
444444 4444444444444444444444 


i or the discriminating amateur and 


the discerning professional. 


Our precision optical manufacturing 
skill has 
tele .ope kit of enviable quality and 


produc ed an astronomical 


ease of assembly 


Your name on a post card will bring 
you our catalog showing our full line 
ot components and accessories Lear: 
about our mirrors, diagonals, eyepieces 
ind equatorial mounts. You'll like our 
OPTENSCOPE. Ask for Catalog 7 


OPTICAL ENGINEERING CO. 


Dept. ST 164-19 Northern Blvd 
Flushing 58, New York 











LOW-EXPANSION 
ELLIPTICAL DIAGONALS 
Winor Axis 


MODIFIED RAMSDEN 
EYEPIECES 


1%”, 2”, 3”, and 4” focal lengths 
mounted in 14” O.D. silieor 
minum bushings 


¢ ) eac $14.00 per set (any 


VERY FINEST WASHED ROUGE for the 
final stages of polishing and figuring 

In 4 02 ar wet $1.8( 

It will be a pleasure to send you 


our free catalog 


NYE OPTICAL CO. 


2100 Cherry Ave Long Beach 6, Calif 








THE MARK IiIl 


Sidereal Telescope Drive 
Bodine Synchronous Motor. Automatic 
Clutch, Automatic Sidereal Time Circle 
requiring no calculation for location of 
objects, R.A. Indicator, Sidereal ‘Time 
Indicator. Lifetime Quality, Precision 
Fabrication 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 
Write for price list 
H&W OPTICAL CO 


654 Milwood Ave Venice, Calif 
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CQUATOR 


THE SUN, 


MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The .noon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


sky 


to 


all 


sce 


the 
Very 


Mercury is) in morning 
month, difficult 
In early March, the planet riscy only an 
hour the this interval 


shortens steadily through the month. 


but will be 


before sul, and 


Venus continues as a brilliant evening 
object, setting nearly four hours alter the 
I he 

Pisces through Aries 
On the 16th at 
in conypyunction 
07’ to the south, as 
the earth. The 
18” in diameter and 


sun by midmonth planet moves 


Laurus 
UT, 


the 


into 
aoe w| 


with 


from 
during March 
Venus will be 
moon, the former | 
the 
disk of Venus will be 


65-per-cent illuminated on) March 15th, 


seen from center ol 


when the planet) shines at magnitude 

Job. 

Earth arrives at heliocentric longitude 
180° on March 20th at 15:21 UT. 
begins in the Northern Hemisphere and 
the with davs and 


approximat ly 


Spring 


autumn in Southern, 


niehis equal over — the 
earth 

Mars rises 34 hours 
mid-March, appearing at magnitude + 1.0 


Phe red planet continues in’ eastward 


before the sun in 


motion through Sagittarius 


Jupiter crosses the meridian in late 


sets shortly before sunrise. 


west of Regulus in 


evening, and 
Now located about 6 
Leo. 
(westward) motion 
the ol 
its telescopic disk is 44 in equatorial 


Its retrograde 
the 15th, 
planet is 


continues 
On 
the 


Jupiter 
when 


magnitude 20, 


diameter 

Saturn may be seen rising in the south 
east about midnight in early March, ap 
pearing at magnitude +0.6. The planet 
remains about 1° north of Beta Scorpii 


all 


mences on the 


retrograde motion com 
12th. 


oul 


month, as 
The ring system is 
inclined 24°.8 to view in midmonth. 

Uranus, in western Cancer, is traveling 
slowly Phe position of this 
6th-magnitude object on March 5th its 


8? O2".2. declination 


westward. 


ascension 
02” (1950 co-ordinates) 


right 
t 2] 


Neptune, rising about 2! hours after 


sunset, can be picked up with binoculars 
In Virgo about 8° east of Spica, this dis 
tant 8th-magnitude planet will be at 13" 
53".7, —9° 197 (1950) on the loth. Charts 
of the paths of both Uranus and Nep 
19] of the Febru 

t oO). 


tune are given Ol page 


ary issue. 


OCCULTATION PREDICTIONS 

March 2-3) Delta Scorpit 2.5, 

22-29.9, 21, Im: E 11:35.4 
Em: E 12:14.5 213. 

March 18-19) 0 Tauri 
+ 21-54.1. 7, Im: F 6:00.5 —0.5, 
H 5:42.8 —1.0 —0.7 15:10 
28. 

March 19-20 Nu Geminorum 4.1, 6:26.44 
+ 2()-14.5, 8, Im: D 6:08.5 +04 —1.9 134: 

1 ().7 158. 


15:57.7 

163 
1.8, ) 
0.1 


25.0 


60: 


76; 


97 
at £1, 
and Canada 
or brighter, 


ind tl 


he United States 
of magnitude 0 
imerican Ephemeris 
1/man 1 


are given here, as 


evening-morning date, star name, magnitude, 
ascension in hours and minutes, declination 
ind minutes, nm age in days, im 
sion; standard station designation, 
b quantities in minutes, position angle 

i's limb; the same data for each stand 

westward 

b quantities tabulated in each 
ire variations standard-station predicted 
1 ot longitude and of latitude, 
computation ot tairly accurate 
station (long. Lo, Jat. L 


emer 


Case 
times 
per degree respec 
tively, enabling 


times for one’s local 


PLE AOES 


west 


MERCURY ¥ 
MARS A 
SATURN @ 
NEPTUNE @N 


VENUS 8 
JUPITER 
URANUS @U 

PLUTO oP 


Milles t 4 

%, ES) Multiply 
1 LoS), 
ide (L 


4 


PREDICTIONS OF BRIGHT 

MINOR PLANET POSITIONS 
Amphitrite, 29, 9.3. March 8, 12 
6-30; 18, 12:39.5 6-04: 28, 12 
»-30 April 7, 12:20.9 

12:12.5 1-18: 27, 12:06.0 

Thalia, 9,7 March 
3-08; 28, 13:47.6 Hd. April 7 
1-12; 37, 13:284 1-25; 27 
1-2]. May 7, 13:11:8 


\tter the a roid’s name are 


magnitude 


18, 


98 
amd, 


aml, 


ppositior 


ALGOL 
4, 10:3] 


21:28 


MINIMA OF 
March 1, 16:33; 4, 13:22 
7:00; 13, 

I8:18: 24, 7, 56: 30. 
April 2, 5:34; 10 
minima pr 1 r lg ‘ bas 

formula the I 
f the Krakow 


geocentric; 
»bserved times of 


18, 


These 
the 
Observat 
they can he 


least 


ew 


10, 


| 


8:45 


20:02 


yn 
ent 
ire 
vith 





SKY-SCO 


COMPLETE AS ILLUSTRATED $29.75 
ype astronomical 
kers talk about 


ind now 1S 


show 


The full 3!4-inch diameter reflecting t 
telescope that even the telescope ma 

It has beer 
in at least 
craters on 
the planet's markings, 
observatory clearness. Skyscope enjoys world 
Every instrument, with its '%4-wave, 
dividually tested before being packed for 
that before buying you inquire at almost 
society about the efficiency of Skyscope. 100% 


We to 


than 16 years 


will 


sold for m 
two | Pe) 
the moon, 


re 
planetaria It 
Saturn's rings, 
and close double 


invite vour attention our free 


Six-power finder, with brackets 
Holder for extra eyepieces 


THE SKYSCOPE CO., INC. 





aluminized 
shipment. 


which also shows a photograph of the individual part 


125-power and 35-power extra eyepieces 


PE 


Jupiter's fou 


with 

wide distributior 

mirror, is 
We suggest 


astror 


stars guaratr 


any local my 


American-made 


and straightforward descriptive brochure 


used 

$5.15 each 

$7.50 

$1.00 

475-s Fifth Avenue, New York 17, N. Y. 
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STARS FOR ARCH 


The sky from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 


as seen 


time, on the 7th and 23rd of March, re- 
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spectively; also, at 7 p.m. on April 7th. 
For other dates, add or subtract 4 hour 
per week. 

This year the bright planet Jupiter 
is very conspicuous in that part of the 


sky that is to the east of the meridian at 
chart time. This region usually seems 
dim in comparison to the bright stars of 
winter, which are now all in the western 


heavens. 
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NOW—THREE MORE POWERS AVAILABLE: 


Brandon Orthoscopic Oculars 


Lhove are examples of Brandon orthosco pre eye preces, 


pictured in full size, with WW i diameter tubes 


YOU HAVE A CHOLCE OF 7 POWERS! 


our series of ort! 


oO 


In PESPOTLse tO VOUPr Tay reque sts. we hay added three mew sizes to 
etlective focal leneths of 6. 12. and 24 millimeters, fittine perfectly 


SCOPE EVEpleces They hay 
8. lo, and 32 millimeters. Thus vou can choose from a series of 7 


into the orreimal series of 
evepieces, equivalent to the following in inches 
faim 1/6” O-main 1/4” S-muain 1/3" 12-1 
l6-mim ai 2 }-mm he »2-m 1-] 

the finest oculars we ca produce, is well dem 


powers now available, using tl 
t focal leneth of about 18 inches. for which 


The Palee ol 
{ 8 reflector, with 


onstrated with a standard 6-inch 
our evepiece series will give approximately 

200% Soman 
mim 50x 2mm ISK 


fmm SOON O-mim 150x 12-aim 100x 


l6-mim 75x 24 
Phe painstaking care you put into vour mirror or telescope can be nullified by an interion 


eyepiece, Prototypes of the three new Brandon orthoscopic oculars have undergone exhaustive 
tests for the past two years, making our entire serics what we believe to be the best available 


regardless of price. Here are the specifications 


per cent of the are 


covering more than 160 


Four-clement desien giving a flat. beautifully corrected field of 50 
for the same powel This evepiece is a 


tof the conventional Ramsden 


must” for REE work 
) Preciston optical clements magnesium fluoride hard coated. increasing the light transmis 


sion approximately TO) per cent 
Simple tuke-down for cleaning 
tal parts black anodized for anti-re 


) 
} Precision mi flection and ground to | "OD 
Clean mechanical design) permitting comfortable observation and case of focusing 
Order these evepicces in d-mm., 6-mm., 8-mm., 12-mm., 16-mm., 24-mm., and 32-mm. ettes 


tive focal leneths = capes ; 
$15.95 each, postpaid 


Your order, accompanied by check or money order, will be filled immediately and sent ai 
you desire. Satisfaction guarant | 


ed, or your money wt hye 


3e sure to specify the sizes 


Brandon Instruments 


CT AVNABO. PUERTO RICO 





3-INCH EQUATORIAL 


A complete instrument for the active amateur 


Here is an ideal telescope for the serious observer for 
whom portability is an important consideration. The 
UNITRON 3” Equatorial Refractor, Model 142, is big 
enough to fulfill the requirements of many types of amateur 
research and will outperform considerably larger telescopes 
of other types. Yet, in size it is sufficiently small so that its 
cabinets can comfortably fit in the rear of a car. UNITRON 
Model 142 comes complete with 5 eyepieces and a full com- 
plement of accessories for only $108 down, $435 complete, 
and is but one of UNITRON’s many fine values. 


See pages 236 and 237. 
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